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COFTRIOHT,  IMO 

BT  THE  PEABODT  MUSEUM  OF  AMERICAN  ARCHAEOLOOT 

AND  ETHNOLOOT,  HARVARD  UNIVERSITT 


NOTE 

The  explorations  which  form  the  basis  of  the  following 
paper  were  carried  on  intermittently  mider  the  auspices  of 
the  Peabody  Museum  from  1882  to  1911.  During  this  period, 
Dr.  Charles  L.  Metz  of  Madisonville,  the  discoverer  of  the 
site,  had  general  supervision  of  the  work. 

By  the  terms  of  the  will  of  Miss  Phoebe  Ferris,  the  late 
owner  of  the  land  upon  which  the  cemetery  is  situated,  the 
right  to  complete  the  explorations  after  her  death  in  1897 
w^as  granted  the  Museum,  and  the  work  was  then  carried  on 
principally  by  students  in  the  Division  of  Anthropology, 
connected  with  the  Museiun,  imder  the  general  oversight  of 
Dr.  Metz. 

The  extensive  collections  of  skeletal  remains  and  artifacts, 
and  more  than  two  hundred  and  fifty  photographs  taken 
duri!Dg  the  investigations  are  in  the  Museiun. 

It  is  hoped  that  the  study  of  these  remains  as  set  forth  in 
the  following  pages  will  prove  of  special  value  to  students  of 
the  archaeology  of  the  Ohio  region,  as  it  connects  the  culture 
of  the  occupants  of  this  site  definitely  with  the  protohistoric 
and  late  prehistoric  period  of  the  valley. 

Cambridge,  Massachusetts 
July  7,  1920 


Ul 


CONTENTS 


THE  DISCOVERY  OF  THE  SITE  AND  HISTORY  OF 

THE  EXPLORATIONS 

PAGE 

The  Discovery 1 

Excavations  by  C.  L.  Metz     3 

Excavations  by  F.  W.  Putnam 5 

Excavations  by  J.  R.  Swanton 6 

Excavations  by  R.  E.  Merwin 7 

Excavations  by  B.  W.  Merwin 9 

THE  BURIALS 

Depth  of  Interments 10 

Forms  of  Burial     11 

Horizontal  or  Extended  Burials 11 

Contracted  Burials 11 

Burials  in  Sitting  Posture 11 

Collective  and  Disturbed  Burials 12 

Burials  in  Cache-pits 12 

Anomalous  Burials 13 

Grouping  of  Burials 14 

Orientation  of  Burials 15 

Objects  Associated  with  Burials 16 

Burials  of  Special  Interest 19 

Total  Number  of  Burials      20 

Death  Rate  as  Indicated  by  Burials 20 

Population,  and  Period  of  Use  of  Cemetery     23 

THE  CACHE-PITS 

Their  Discovery 27 

Number  and  Diepth 28 

Contents  and  Stratification 29 

Fauna  Represented  in  the  Pits 32 

Artifacts  from  the  Pits     33 

Form  of  the  Pits 35 

Grouping  in  Relation  to  Burials     36 

Their  Purpose 36 


vi  CONTENTS 


HEARTHS  AND  OTHER  REMAINS 


Hearths  and  Fireplaces 

Post-holes 

Kitchen-middens    .   .   , 
House  Circles     .   .   .   . 


ARTIFACTS  FROM  THE  SITE 

General  Distribution  of  Types 

Knives  and  Projectile  Points 

Arrowmaker's  Tools 

Arrowpoints 

Flint  Drills 

Skin-dressing  Tools 

Grooveless  Stone  Axes 

Stone  Adze  Blades 

Anvils,  Hammer-stones  and  Grinding  Stones 

Fishing  Implements 

Awls  add  Needles 

Antler  Blades     

Beaver  Tooth  Chisels 

Musical  Instruments 

Personal  Ornaments  of  Shell 

Implements  and  Utensils  of  Shell 

Combs  and  Personal  Ornaments  of  Bone  and  Antler  .    .    . 

Personal  Ornaments  of  Copper 

Personal  Ornaments  of  Brass 

Iron  Objects 

Glass  Beads 

Tobacco  Pipes 

Incised  Drawings,  etc 

Textile  Fabrics  and  Wooden  Utensils 

Pottery 

THE  SKELETAL  REMAINS 

Collection  in  General 

Cranial  Deformation 

Cranial  Vault  Indices 

Cranial  Arcs 

Cranial  Capacity 

Thickness  of  Left  Parietal  above  Temporo-parietal  Suture 

Minimum  Frontal  Diameter 

Facial  Index 

Mean  Orbital  Index 


CONTENTS  vii 

Nasal  Index 95 

Palatal  Index 96 

Alveolar  Index 96 

Angles  Relating  to  Prognathism 97 

Foramen  Magnum 97 

lower  Jaw 98 

Frontal  Region 98 

Sagittal  Region 99 

TemporalRegion 100 

Occipital  Region 100 

Sutures 101 

Parietal  Foramina 102 

^tro-mastoid  Foramina 103 

Mastoids     103 

Facial  Portion 103 

Teeth 107 

Palate 110 

SbiU  Base 110 

Manciible 113 

Pathological  Features 114 

Summary  of  Measurements  and  Observations  upon  the  Crania    .   .  115 

Tbe  Bones  in  General 121 

Femvai ' 122 

Tibi^ 126 

Fibula 128 

Humerus     128 

Radius 129 

Ulna      130 

Pel\ris 130 

Pathology 130 

Gctt^ral  Summary  of  Observations 133 


CONCLUSION 

Pericxi  of  Occupation  of  the  Site 135 

Bel^t-ion  of  the  Madisonville  Culture  to  that  of  Surrounding  Tribes  135 

Pby^^ical  Relation  of  the  Inhabitants  to  the  Neighboring  People   .    .  137 


INDIAN  VILLAGE  SITE  AND  CEMETERY 
NEAR  MADISONVILLE,  OHIO 

THE  DISCOVERY  OF  THE  SITE  AND  HISTORY 

OF  THE  EXPLORATIONS 

The  Discovery.  The  discoverer  of  the  important  Indian  village 
ite  and  cemetery  near  Madisonville,  Ohio,  was  Dr.  Charles  L. 
^^etz,  a  resident  of  Madisonville,  physician  by  profession,  archae- 
^ogist  by  avocation. 

Prior  to  his  explorations  of  the  site,  Dr.  Metz  published  a  paper 
^Dn  the  prehistoric  monuments  of  the  Little  Miami  Valley  in  which 
Tie  described  and  located  on  a  chart  the  principal  earthworks  and 
xnounds  in  Columbia,  Anderson,  and  Spencer  townships,  near  the 
Xittle  Miami  River.^    Group  A  of  Dr.  Metz's  classification  in- 
cludes the  site  of  the  prehistoric  cemetery  and  the  neighboring 
monuments.    He  describes  it  as  follows:  ^ 

Group  A  is  situated  partly  in  section  9,  and  partly  in  section  15,  Columbia 
township,  Hamilton  County,  Ohio,  one  mile  west  of  Plainville  station  on  the 
Little  Miami  Railroad,  and  on  the  second  bottom  or  plateau  of  the  Little 
Miami  River  on  a  narrow  sandy  ridge  of  reddish  color. 

This  ridge  has  an  elevation,  averaging  from  10  to  25  feet  above  the  general 
level  of  the  plateau  on  which  it  is  situated.  It  lies  between  the  Wooster  Turn- 
pike and  the  Little  Miami  Railroad  and  River,  elevated  about  200  feet  above 
the  latter.    On  this  ridge  the  principal  work  of  this  group  is  situated. 

Commencing  at  the  east  end  of  the  ridge,  and  in  a  wood  known  as  "  Stites 
Grove  "  we  find  an  earthwork  consisting  of  a  circle,  central  tumulus,  and  an 
oval-shaped  tumulus  impinging  on  the  outer  southeast  edge  of  the  circle.' 

West  and  to  the  south  of  this  tumulus,  and  on  the  same  continuous  sand 
ridge  mentioned  above,  are  foiu*  or  five  elevations  or  tumuli  with  an  average 
height  of  three  to  four  feet,  being  from  two  to  three  hundred  feet  apart.  The 
ridge  is  here  under  cultivation;  numbers  of  relics,  flint  chips,  and  broken 
bowlders  are  ploughed  up  on  this  ridge. 

1  Charles  L.  MeU.  M.D.,  The  Prehidorie  MonumenU  of  the  Little  Miami  Valley,  Journal  of 
the  Cincinnati  Society  of  Natural  History,  vol.  i,  no.  3,  October,  1878,  p.  119  et  seq. 

*  Op.  dt.,  loc.  dt. 

'  Here  Dr.  Mets  quotes  the  description  and  account  of  the  excavation  of  this  work  by 
florien  Oiauque,  The  Motmd  BuHdere,  Harvest  Home  Magadne,  August,  1876. 
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Northwest  of  these  tumuli,  and  on  the  general  level  of  the  plateau,  one- 
fourth  mile  distant,  is  a  mound  which  has  a  circumference  at  the  base  of  200 
feet,  and  an  elevation  of  7  feet;  it  is  as  yet  unexplored,  but  cultivated  annually. 

Foiu"  hundred  yards  to  the  northeast  of  this  mound,  and  at  the  junction  of 
the  Wooster  and  Madison  turnpikes,  can  yet  be  traced  a  circular  work,  which 
has  a  circumference  of  600  feet.  .  .  . 

Continuing  on  to  the  southwestward  of  the  smaU  tumuli  and  along  the  previously 
described  sand  ridge^  we  come  to  what  is  known  as  the"  Pottery  Field"  Here  the 
ridge  slopes  gently  to  the  south  and  southeast,  xmth  an  elevation  of  from  60  to  80 
feet  above  the  level  of  the  Little  Miami  River.  This  field  is  a  plateau  of  about  four 
acres  in  extent,  sloping  back  to  the  higher  ground.  On  this  plateau  fragments  of 
pottery  are  found  in  great  abundance.  Flint  chips,  arrowpoints,  broken  bowlders, 
burnt  limestone,  and  shells  of  the  freshwater  mussels  (Unio)  are  found  all  over 
the  surface.  Human  remains  have  been  found  in  the  adjoining  ravines,  and  on  the 
slopes;  the  groves  were  isolated  and  shallow,  and  the  method  of  burial  was  not 
uniform.    Bones  of  various  wild  animals  are  also  found. 

Two  hundred  yards  north  of  the  pottery  field  are  several  small  tumuli;  the 
largest  has  a  circumference  at  base  of  about  100  feet,  height  5i  feet;  this 
mound  has  been  dug  into,  but  not  yet  explored.  The  pottery  field  and  also 
the  tumulus  are  situated  in  section  9,  Columbia  township,  in  what  is  known 
as  Ferris  Woods,  in  Still  Home  Hollow. 

The  pottery  field  above  described  was  the  site  of  the  cemetery 
later  discovered  by  Dr.  Metz.  The  circumstances  of  the  discovery 
are  as  follows.  During  the  fall  and  winter  of  1878-79,  Dr.  Metz 
explored  several  of  the  mounds  of  Group  A,  in  the  vicinity  of  the 
cemetery  site.^ 

During  the  progress  of  the  work  on  this  mound  [5,  Group  A]  the  laborer, 
employed  by  Dr.  Metz,  had  been  prospecting  by  digging  holes  in  the  sur- 
rounding forest,  until  finally,  on  the  20th  of  March,  in  the  southwestern  sec- 
tion of  the  plateau,  he  came  upon  a  human  skeleton  at  the  depth  of  about 
two  feet;  these  remains  were,  however,  so  much  decayed  that  they  could  be 
preserved  only  in  fragments.  This  was  the  initiatory  step  toward  a  most  im- 
portant archaeological  discovery,  as  further  investigation  has  revealed  the 
interesting  fact  that  the  entire  plateau  is  the  site  of  an  ancient  cemetery,  from 
which  have  since  been  exhumed  upward  of  four  hundred  skeletons  of  a  pre- 
historic people,  accompanied  by  numerous  evidences  of  their  handiwork,  in 
the  shape  of  flint  and  stone  implements,  pipes,  pottery  ware,  charred  matting 
and  com,  tools  and  ornaments  of  bone,  shell,  and  copper,  some  of  which  are 
believed  to  be  unique,  all  indicating  an  industrious  people,  who  lived  in  large 
conmiunities,  and  obtained  their  support  by  cultivating  the  soil,  as  well  as  by 
fishing  and  hunting.' 

1  Charies  F.  Low,  Arekamlogieal  Szploratumt  near  MadisormlUt  Ohio^  Journal  of  the  Cin- 
cinnAti  Society  of  Natural  History,  vol.  iii,  no.  1,  April,  1880,  p.  40  et  seq.  (Gives  an  account 
of  the  excavation  of  the  mounds.    See  also  Amtriean  NaivraUtt,  May,  1879,  p.  328.) 

*  Op.  dt.,  p.  43. 
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The  above  account  corresponds  accurately  with  the  data  in 
*•  Metz's  field  notes,  in  which  the  following  entries  relative  to 
ttk.^  discovery  occur:  ^ 

Jliarch  16 f  1879,  Britten  [the  laborer]  began  digging  trenches  4  ft.  square 
3  ft.  deep  and  200  ft.  apart,  beginning  at  the  Spioe  Bush  Mound  (No.  5), 
extending  in  a  southwestern  direction  to  the  point  of  the  second  plain. . . . 

March  tO.    Britten  dug  3  pits  today,  the  last  one  on  the  southwestern  point 

^^  tiie  plateau.    Just  before  quitting  work  he  found  a  skeleton  at  the  depth  of 
2 


-A  brief  sketch  of  the  discovery  was  contributed  also  to  Short's 
'^Ae  tiorih  Americans  of  Antiquity ^  published  in  1879.  This  ac- 
^^oimt  is  quoted  by  Low  as  follows:  ^ 

This  cemetery,  which  is  distant  about  one  and  one-half  miles  southeast 

^^*X^m  Madisonville,  occupies  the  western  extremity  of  a  plateau  overlooking 

^^«  Little  Miami  River,  and  situated  from  eighty  to  one  hundred  feet  above 

*^^"e  water-line.    It  is  bounded  on  the  south  by  the  river  "  bottom,'*  on  the 

^^^rth  and  west  by  a  deep  ravine,  through  which  flows  a  small  stream  known 

^-^  Whiskey  Run;  on  the  east  the  plateau  slopes  gradually  up  to  the  general 

5^^el  of  the  surrounding  country,  of  which  it  is  in  fact  a  continuation  or  spur, 

^"^^^  character  of  an  elevated  plateau  being  derived  from  its  position  between 

^tie  eroded  river  valley  and  the  deep  ravine  above  referred  to.   The  precipitous 

^tit  well  wooded  bluff  which  forms  the  southern  limit  of  this  plateau  extends 

^^^fitward,  facing  the  river,  for  perhaps  half  a  mile;  and  distributed  along  its 

^i^^lge  are  a  number  of  mounds  and  other  earthworks;  at  its  base  are  the  Cincin- 

^^=^&ti  and  Elastem  and  Little  Miami  Railways,  the  nearest  station  being  Batavia 

'^xinction,  distant  about  half  a  mile  east  of  the  cemetery.    The  original  forest 

^^till  covers  the  site  of  the  cemetery,  and  measurements  of  some  of  the  principal 

^Tees  are  recorded  by  Dr.  Metz.    The  locaUty  has  long  been  known  to  local  , 

c^oUectors  and  others  interested  in  archaeological  matters  as  the  ''  Pottery 

^S>*ield,"  so  called  on  account  of  the  numerous  fragments  of  earthenware  strewn 

^>ver  the  surface;  and  it  was  until  recently  supposed  to  be  a  place  where  the 

Ynanufacture  of  pottery  had  been  carried  on  by  the  ancient  inhabitants  of  the 

V'alley,  the  fragments  being  considered  the  debris.    A  few  scattered  human 

i^mains  had  also  been  found  in  the  adjoining  ravines,  but  it  was  not  until 

Bome  time  in  March,  1879,  that  its  true  character  and  extent  as  a  cemetery 

\Krere  brought  to  light. 

Excavations  by  Dr.  Charles  L.  Metz.  The  excavation  of  the 
Madisonville  cemetery  was  begun  by  Dr.  Metz  on  March  20, 

>  Charles  L.  Mets,  Superintendent  of  Explorations,  Field  Notea,  1878^1889,  Arohaeolocical 
Explorations  by  the  literary  and  Scientific  Society  of  Madisonville,  O.  (Ms.  book  I,  p.  4.) 
These  notes  are  deposited  in  the  Peabody  Musetun. 

*  Op.  dt.,  p.  43  et  seq.  quoting,  J.  T.  Short,  North  Anuricant  of  ArUiquity.    New  York,  1879,  • 
pp.  624-525. 
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1879.  The  point  at  which  his  laborer  came  upon  the  cemetery 
was  at  the  southwestern  comer  of  the  plateau  bounded  on  the 
west  by  the  valley  of  the  little  stream  called  Whiskey  Rim,  and  on 
the  south  by  the  bottom  lands  of  the  Little  Miami  River.  From 
this  point,  Dr.  Metz  began  to  trench  eastward  along  the  edge  of 
the  plateau  and  his  labors  were  quickly  rewarded  by  the  finding  of 
numerous  and  thickly,  grouped  biuials.  On  the  first  of  April  the 
Madisonville  Litetary  and  Historical  Society  took  charge  of  the 
work,  with  Dr.  Metz  as  superintendent  of  excavations.  Successful 
explorations  were  conducted  on  the  southwestern  slope  until 
June  23,  when  in  accordance  with  instructions  from  the  society, 
work  was  begun  on  the  Stites  property  known  as  "  Spice  Bush 
Woods."  This  tract  of  land  was  on  the  eastern  portion  of  the 
same  plateau  on  which  the  cemetery  was  located.  During  the 
next  two  weeks  Mound  8  in  the  Spice  Bush  Woods  was  explored 
and  four  hut  circles  were  trenched.  Further  excavations  yielded 
but  meager  results;  and  on  the  7th  of  July  work  was  resumed  in 
the  old  trenches  of  the  cemetery  on  the  Ferris  property,  and  car- 
ried on  steadily  with  abundant  results  up  to  the  end  of  the  year. 
During  this  year's  work  360  skeletons  were  exhimied  and  176  cache- 
pits  explored;  only  31  of  these  burials  and  16  of  the  cache-pits  are 
plotted  upon  the  plan  (plate  30).  About  140  earthenware  pots 
and  many  other  specimens  were  discovered.  Toward  the  end  of 
the  year,  Dr.  Metz  inaugurated  the  system  of  dividing  the  areas 
to  be  explored  into  blocks  approximately  40  feet  square.  The 
boimdaries  of  the  blocks  were  usually  determined  by  trees  en- 
closing roughly  square  or  rectangular  spaces,  and  the  burials  were 
located  with  reference  to  one  or  other  of  these  comer  trees  or 
other  prominent  trees  within  the  blocks.  All  of  the  excavations 
prior  to  the  inception  of  this  system  were  lumped  together  into 
one  large  block.  As  early  as  April  12  of  the  first  season,  the 
ground  had  been  staked  off  by  Mr.  Low  and  the  principal  features 
sketched.  As  the  excavations  in  the  successive  blocks  progressed, 
it  is  presimied  that  the  biuials  were  plotted  on  maps,  but  these 
maps  are  not  in  the  possession  of  the  Peabody  Museum,  nor  has 
the  present  writer  been  able  to  consult  them. 

Throughout  the  succeeding  year  (1880)  excavations  were  con- 
tinued in  the  cemetery  up  to  the  18th  of  December,  when  the  ex- 
ploration of  Block  12  was  completed,  the  local  society  having 


NEAR  MADISONVILLE,  OHIO  5 

been  aided  by  an  appropriation  from  the  Cincinnati  Society  of 
Natural  History.  During  this  year  239  skeletons  were  exhumed, 
170  cache-pits  examined,  and  over  76  earthenware  pots  recovered. 
Such  of  the  burials  and  cache-pits  as  could  be  plotted  with  a  fair 
degree  of  accuracy  are  shown  in  the  plan  (plate  30,  n).  A  good 
deal  of  work  was  also  done  in  two  kitchen-middens  discovered  at 
the  heads  of  ravines,  one  on  the  western  slope  of  the  plateau,  the 
other  on  the  western  slope  of  the  gully  which  divides  the  southern 
portion  of  the  plateau,  running  north  from  its  edge. 

Dr.  Metz's  work,  in  1881,  was  conmienced  on  the  second  of 
March  and  continued  to  August  13,  when  the  entries  in  his  field 
note-book  leave  off.  Block  17  was  completed  and  58  skeletons 
and  some  84  cache-pits  were  discovered. 

Professor  F.  W.  Putnam  visited  the  site  in  July  of  this  year  and 
again  in  September,  at  which  time  he  made  arrangements  with  the 
Madisonville  Literary  and  Scientific  Society,  by  which  the  Pea^ 
body  Museum,  by  paying  a  portion  of  the  expenses  of  exploration, 
would  receive  its  share  of  all  that  was  obtained  as  the  work  of  ex- 
cavation progressed.  Work  was  continued  by  Dr.  Metz  during 
the  fall,  and  in  February,  1882,  Professor  Putnam  wrote  in  his 
report  on  the  Museum: 

We  have  already  received  the  first  iDstalinent  of  the  material  obtained 
flinoe  the  cooperation  of  the  Museum,  and  information  that  a  second  lot  has 
been  forwarded  to  the  Museum.  Our  connection  with  this  work  has  also  re- 
sulted in  the  presentation  of  many  specimens  by  those  who  have  heretofore 
sustained  the  principal  cost  of  the  explorations,  as  will  be  seen  by  a  reference 
to  the  list  of  additions  over  the  names  of  Messrs.  C.  F.  Low,  P.  P.  Lane,  C.  L. 
Mets,  and  E.  A.  Conkling.' 

Excavations  by  Professor  F.  W.  Putnam.  Professor  Putnam 
again  visited  the  cemetery  from  May  2  to  May  16,  1882,  during 
which  time  the  ''  Putnam  Block  "  was  excavated  for  the  Museum. 
There  is  deposited  in  the  Museum  a  small  sketch  map  of  this 
block,  apparently  made  by  Dr.  Metz,  and  the  note-book  in  which 
Professor  Putnam  recorded  the  excavations.  This  block  yielded 
8  skeletons  and  several  cache-pits  and  was  located  near  the 
eastern  line  of  the  Ferris  property  (plate  30, 1).  During  this  visit 
four  of  the  large  hut  circles  on  the  Stites  property  northeast  of 
Ferris  Wood  were  explored  also. 

>  Ptahod^  Muwum  Report§t  vol.  iii,  p.  67. 
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Excavations  were  not  carried  on  in  the  cemetery  except  sporadi- 
cally for  some  time  after  Professor  Putnam's  visit,  since  he  and  Dr. 
Metz  began  explorations  elsewhere  in  Ohio  which  continued  over 
a  period  of  several  years.  In  1891,  when  Professor  Putnam  was 
Chief  of  the  Anthropological  Department  of  the  Chicago  Exposi- 
tion, work  was  again  resumed  at  the  Madisonville  site  imder  the 
charge  of  Dr.  Metz,  with  Harlan  I.  Smith  as  assistant,  and 
Block  M  was  excavated  on  the  Stites  property  for  this  Department. 

Early  in  1897  the  Museum  received  notice  from  Dr.  Metz  that 

Miss  Phebe  Ferris  of  Madisonville  had  bequeathed  to  the  Museum  about 
twenty-five  acres  of  land,  on  which  is  situated  a  large  part  of  the  ancient 
Indian  cemetery  where,  in  connection  with  Dr.  Metz,  since  1881,  the  Curator 
has  carried  on  extensive  explorations,  and  from  which  place  a  considerable  col- 
lection has  been  made  and  exhibited  in  the  Museum.  This  bequest  was  con- 
firmed by  a  notice  from  the  executor  of  Miss  Ferris'  will.  It  was  known  that 
Miss  Ferris  was  much  interested  in  the  explorations  on  her  farm  to  which  she 
always  gave  her  consent  and  kindly  aid;  and  it  was  her  expressed  desire  that 
the  Museum  should  have  the  right  to  continue  the  work,  and  that  after  the 
explorations  were  completed  the  land  should  be  used  as  a  public  park,  thus 
marking  the  site  of  the  ancient  village  and  cemetery.^ 

As  it  was  deemed  desirable  for  the  Museum  to  carry  on  the 
work  of  exploration  during  that  year,  R.  B.  Dixon  and  J.  R. 
Swanton,  with  Ingersoll  Bowditch  of  the  class  of  1897,  assisted 
by  the  cooperation  of  Dr.  Metz,  explored  a  portion  of  the  ground. 
Mr.  Bowditch  made  a  survey  and  plan  of  the  site  which  forms  the 
basis  of  the  final  plan  (plate  30). 

Excavations  by  J.  R.  Swanton.  The  account  of  the  excavations 
conducted  in  1897  is  derived  from  the  report  of  J.  R.  Swanton, 
his  field  notes  and  map,  all  of  which  are  in  the  archives  of  the 
Museum.    Work  was  carried  on  from  July  27  to  October  20. 

Mr.  Swanton  says  in  his  report: 

The  work  was  imder  the  general  supervision  of  Dr.  C.  L.  Metz,  and  under 
the  more  immediate  charge  of  Mr.  R.  B.  Dixon  and  myself,  Mr.  Dixon  taking 
charge  during  the  first  five  weeks  and  myself  during  the  remainder  of  the  time. 
Mr.  Ingersoll  Bowditch  assisted  in  the  work  throughout  and  executed  surveys 
of  the  bequest  to  the  Museum  and  the  location  of  the  Indian  burial  place  upon 
it. 

The  general  location  of  the  Madisonville  cemetery  is  well  known  to  stu- 
dents. .  .  .  The  hilltop  on  which  it  is  situated  sinks  south  to  the  lower 
bottom  lands  of  the  Little  Miami  River.    On  the  west  it  is  bounded  by  a  small 

1  Thirtyftrit  Report  a/ tht  Peabody  MuMum,  p.  10. 
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^vtioiM  of  Trenches  II  and  III,  ekowing  ekeletons  and  positions  of  pottery  vessels  found 
them,  also  the  distribution  of  cache-pits,  hearths  and  post-holes.    This  area  is  indi- 
on  plate  90  by  the  rectangle  enclosed  by  broken  lines. 
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steep-sided  stream  known  as  Whiskey  Run  and  on  the  other  two  sides  by  less 
ooDsiderable  declivities.  The  extreme  eastern  portion  extends  beyond  the 
Musemn  lot  into  the  Stites  estate,  but  this  together  with  the  southern  part  of 
the  cemetery  included  in  the  lot  itself  has  already  been  explored.  Our  ex- 
plorations this  summer  were  consequently  the  western  part  of  the  hilltop 
toward  Whiskey  Run.  .  .  .  Our  trench  lines  were  run  bearing  N.  5S^E,  and 
stakes  were  driven  every  ten  feet  from  which  to  locate  the  articles  discovered. 
Five  trenches  were  run  in  all,  four  of  them  of  the  regulation  forty  feet  width 
and  one  of  twenty  feet.  The  length  was  determined  at  one  end  by  the  boun- 
daries of  previous  explorations,  at  the  other  by  a  straight  line  two  hundred 
feet  from  the  lower  line  of  Trench  I  which  extended  to  the  edge  of  the  hill. 
Trenches  I,  II,  and  half  of  III  were  extended  to  this  line  but  work  had  to  be 
discontinued  before  Trenches  IV,  V,  and  the  second  half  of  III  were  carried 
80  far. 

The  soil  of  this  hill  was  composed  of  three  strata,  .  .  .  First  came  black 
forest  mould  two  to  three  feet  thick  at  the  edge  of  the  hill  and  decreasing 
fdowly  to  one  foot  and  a  half  or  a  foot  at  the  upper  end  of  the  trenches.  Be- 
neath this  was  four  or  five  feet  of  hard  yellow  clay,  and  underlying  all  at  a 
depth  of  perhaps  six  feet  a  very  deep  deposit  of  sand.  On  the  Stites  estate 
much  of  the  hill  had  been  removed  for  this  sand. 

Trench  I  yidded  67  burials,  71  cache-pits,  7  pots;  Trench  II, 
61  burials,  50  cache-pits,  4  pots;  Trench  III,  66  burials,  21  cache- 
pits,  11  pots;  Trench  IV,  38  bimals,  31  cache-pits,  18  pots; 
Trench  V,  3  burials,  4  cache-pits.  The  total  number  of  skeletons 
excavated  during  the  season  was  230.  One  hundred  and  seventy- 
seven  cache-pits  and  13  fire  places  were  explored;  42  pots  were 
foiind.  Plate  1  is  a  copy  of  a  part  of  Mr.  Swanton's  plan  showing 
xn  detail  the  position  of  burials  and  the  distribution  of  cache- 
pits.  The  area  illustrated  is  indicated  on  plate  30  by  the  rec- 
'tangle  enclosed  by  broken  lines  in  Trenches  II  and  III. 

^cavations  by  R.  E.  Merwin.  The  next  exploration  of  the 
site  was  conducted  in  1907  by  R.  E.  Merwin,  Hemenway  Fellow 
in  the  Museum,  assisted  by  Irwin  Hayden,  also  Hemenway  Fel- 
low. The  work  continued  from  July  6  to  November  7,  1907.  The 
results  of  this  season's  excavations  may  be  summarized  from  Mr. 
Merwin's  report,  maps,  and  field  notes. 

Mr.  Merwin's  Trench  A  included  the  tract  of  land  lying  be- 
tween Trench  I  of  the  1897  excavations  and  the  northwestern 
edge  of  the  plateau  as  delimited  by  the  banks  of  the  creek.  Whis- 
key Rim. 

The  side  of  this  trench  adjoining  the  previously  explored  territory  is  com- 
paratively regular,  but  the  other  side  is  very  irregular,  due  to  the  meander- 
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ings  of  the  ravine  bank.  In  size  it  is  150  feet  long,  at  both  ends  practically 
10  feet  wide,  its  greatest  width  at  the  center  being  approximately  100  feet. 
The  depth  necessary  to  carry  the  trench  to  hard-pan  varied  from  1  to  2  feet. 

This  trench  3rielded  but  4  skeletons,  15  cache-pits  and  one  hearth. 
It  marks  the  northern  boundary  of  the  cemetery. 

Trench  B  extended  northwest  from  the  head  of  the  ravine 
which  divides  the  southern  part  of  the  plateau  into  east  and  west 
portions.  The  southern  and  western  sides  of  this  trench  adjoined 
land  previously  explored  by  Dr.  Metz. 

Explorations  were  started  in  the  southeast  end  of  the  trench  so  that  the 
work  might  be  carried  forward  to  a  better  advantage,  for  there  is  a  decided 
elevation  in  the  ground  to  the  northwest.  A  fifty  foot  trench  was  laid  out, 
but  owing  to  the  irregularity  of  the  previously  explored  ground,  its  width 
varied  from  35  to  75  feet.    Its  length  was  130  feet. 

Sixty  skeletons  were  found  in  this  trench.  Forty  cache-pits  and 
two  hearths  were  explored. 

After  carrying  Trench  B  forward  about  130  feet,  it  was  thought  best  to 
start  another  trench  parallel  and  adjacent  to  it.  But  opening  the  trench  in 
line  with  the  southeast  end  of  Trench  B,  it  was  found  that  former  explorations 
had  not  been  carried  this  far.  So  instead  of  running  a  trench  to  the  north- 
west as  in  the  case  of  Trench  B,  one  was  run  in  an  opposite  direction,  following 
along  a  narrow  ravine  now  used  as  a  road.  This  made  an  irregular  shaped 
trench;  and  it  was  also  necessary  to  vary  the  width  of  it  in  order  to  take  in 
all  the  unexplored  territory  adjoining  it.  This  trench  was  extended  for  a 
distance  of  110  feet,  the  width  varying  from  30  to  50  feet. 

There  were  found  in  Trench  C,  21  skeletons  and  31  cache-pits.  A 
portion  of  this  trench  was  occupied  by  a  large  kitchen-midden 
which  had  been  partially  explored  by  Dr.  Metz  in  earlier  years. 

The  total  finds  of  the  season's  work  were  85  skeletons,  32  pots, 
88  cache-pits,  and  3  hearths  or  fire  places. 

In  the  following  year  (1908)  Mr.  Merwin  excavated  in  the  site 
of  the  cemetery  from  April  1  imtil  September  16,  opening  three 
trenches.  The  portion  explored  in  1908  was  adjacent  to  that  ex- 
cavated in  the  latter  portion  of  the  season  of  1907  (see  plate  30). 

Trench  D  was  a  continuation  of  Trench  C  northward,  and  ad- 
joined Trench  B  on  the  west. 

As  can  be  seen  by  the  map,  this  trench  had  a  width  of  80  feet,  and  in  general 
was  180  feet  long,  with  an  irregular  strip  on  the  south  side. 

This  trench  yielded  101  skeletons  and  147  cache-pits. 
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T>ench  E  was  merely  a  continuation  of  Trench  B  of  the  explorations  of 

^d07.  .It  varied  in  width  from  35  to  55  feet  and  extended  toward  the  bluff 

of  ^lie  ravine,  a  distance  of  170  feet.    As  can  be  seen  on  the  map  of  this  trench 

tbe  finds  were  very  good  in  the  southern  portion,  but  the  northern  part  is 

pr:&ctically  devoid  of  skeletons  or  cache-pits. 

Thte  reason  for  the  barrenness  of  this  portion  of  the  trench  is,  as 
(^^n  be  seen  from  the  general  map,  because  this  tract  had  already 
l>o«n  explored.  There  were  38  skeletons  and  41  cache-pits  found 
iii  this  trench. 

Trench  F  was  a  continuation  of  Trench  D. 

Perhaps  one  of  the  most  striking  things  in  connection  with  its  exploration 
^'^afl  the  depth  at  which  some  of  the  skeletons  were  found.  Many  of  them  were 
^ix>m  3  ft.  6  in.  to  4  ft.  below  the  surface  and  extended  2  ft.  6  in.  to  3  ft.  in- 
^o  the  hard-pan. 

There  were  37  skeletons  and  59  cache-pits  found  in  this  trench. 

The  total  number  of  skeletons  exhumed  in  the  season  was  176 
^xid  247  cache-pits  and  3  hearths  were  explored. 

Excavations  by  B.  W.  Merwin.  In  1911  B.  W.  Merwin, 
l>iother  of  R.  E.  Merwin,  conducted  explorations  for  the  Museum 
in  the  northeastern  portion  of  the  tract.  The  data  in  regard  to 
liis  excavations  are  derived  from  his  field  notes  and  maps. 

Trench  G  was  east  of  Trench  E  and  north  of  Trench  F  and  ex- 
"tended  N.  76°  E.    As  laid  out,  the  block  was  290  feet  long  and 
30  feet  wide.    Beginning  at  the  west  end  the  trench  was  excavated 
^0  feet  eastward  and  a  trial  trench  was  dug  at  its  eastern  ex- 
tiremity.    This  trench  yielded  only  3  skeletons  and  7  cache-pits 
SLnd  seems  to  have  marked  the  northeastern  limit  of  the  cemetery. 
Trench  H  ran  parallel  with  Trench  G.    Its  southeastern  comer 
^was  200  feet  south  of  the  corresponding  comer  of  Trench  G. 
Trench  H  was  150  feet  long  and  50  feet  wide;    it  jrielded  43  skele- 
tons and  72  cache-pits. 

Trench  I  was  80  feet  square  and  ran  parallel  and  adjacent  to 
Trench  H  on  the  south.  Trench  I  contained  26  skeletons,  62 
cache-pits,  and  23  post-holes. 

Trench  J  was  a  plot  30  feet  by  50  feet  laid  off  north  of  the  east- 
em  portion  of  Trench  H  and  adjacent  to  it,  and  east  of  Trench  I. 
Several  trial  trenches  were  dug  in  this  tract  and  two  cache-pits 
were  discovered. 
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Trench  K  was  an  irregular  tract  situated  on  a  southern  point 
of  the  plateau.  In  this  trench  were  found  12  skeletons  and  13 
cache-pits. 

In  addition  to  the  above,  Mr.  Merwin  dug  several  trial  trenches 
in  the  tract  north  of  Trench  G  and  south  of  the  plateau  edge,  and 
was  able  to  establish  the  fact  that  the  cemetery  did  not  cover  this 
northern  portion  of  the  plateau.  Six  other  trial  trenches,  dug 
north  of  Whiskey  Run  toward  the  eastern  boundary  of  the  Museum 
tract  gave  negative  results. 

THE  BURIALS 

Depth  of  Intennents.  The  depth  of  the  burials  varied  in  the 
different  parts  of  the  cemetery  and  in  individual  cases.  Usually 
the  graves  were  dug  in  the  soft  leaf  mould  overljring  the  hard 
yellow  clay,  and  did  not  extend  down  into  the  latter.  Conse- 
quently, where  the  leaf  mould  lay  thick,  the  depth  of  the  inter- 
ments tended  to  be  greater,  and  where  the  leaf  mould  was  thin, 
the  graves  were  likely  to  be  shallow.  Naturally,  in  certain  places 
denudation  of  the  surface  soil  took  place,  so  that  burials  were  ex- 
posed or  their  original  depth  decreased.    Mr.  Swanton  says: 

The  skeletons  were  usually  buried  in  the  lower  part  of  the  black  mould  or 
the  upper  part  of  the  hard-pan.  The  depth  was  eighteen  to  twenty-four 
inches. 

Tabulation  of  the  depth  of  interment  of  161  burials  (all  the 
skeletons  excavated  by  Dr.  Metz  in  1879  in  which  depth  was  re- 
corded) gives  the  following  result: 

Le88  than 
Depth 12  in.     12-18  in.      19^24  in.      25-36  in.     37-48  in.         4  ft. 

Number  of  burials 8  53  77  12  0  1 

Percent 5.3        35.1  51.0  8.0  0.0  0.6 

This  random  sample  agrees  well  enough  with  Mr.  Swanton's 
statement.    R.  E.  Merwin  also  says: 

A  few  were  found  in  the  hard-pan,  but  for  the  most  part  they  were  resting 
directly  upon  the  hard-pan  or  above  it  in  the  black  soil. 

Mr.  Merwin  notes,  however,  that  in  Trench  F  some  of  the 
burials  were  of  imusual  depth: 

Many  of  them  were  3  ft.  6  in.  to  4  ft.  below  the  surface  and  extended  2  ft^ 
6  in.  to  3  ft.  into  the  hard^mn.   Of  37  burials  in  this  trench,  6,  or  16.2  per  cent^ 
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^ere  at  a  depth  of  more  than  3  feet  from  the  highest  point  of  the  skull  to  the 
**irface;  17,  or  46  per  cent,  were  between  25  in.  and  36  in.;  8,  or  21.6  per  cent, 
^^^»e  between  19  in.  and  24  in.;  6,  or  16.2  per  cent,  from  12  in.  to  18  in. 

Tonns  of  Burial.    The  following  table  shows  the  distribution  of 
'^c^Tms  of  burial  for  660  skeletons  exhumed  by  Dr.  Metz : 

CJollective 
Contracted     Horisontal         Sitting      and  disturbed  Total 

>^^miber 38  491  32  89  650 

cent 5.8  75.6  4.9  13.7  100.00 


Of  231  skeletons  found  by  Mr.  Swanton,  164,  or  71  per  cent, 
"^i^ere  extended  or  horizontal  burials;  66,  or  28.6  per  cent,  were  col- 
lective or  disturbed  burials;  there  was  but  one  contracted  burial, 
[e  says  in  his  report: 


The  position  was  invariably  full  length,  except  in  the  cache-pits.  Not  in- 
f  x-equently  a  skull  with  a  small  pile  of  long  bones  would  be  found  beside  a 
X'^egular  full  length  burial.     [See  plate  3,  b.] 

Horizontal  or  Extended  Burials.    More  than  75  per  cent  of  all 
t:he  burials  in  the  Madisonville  cemetery  were  horizontal  or  ex- 
t^ended  burials.    In  addition  to  these  a  large  number  of  the  dis- 
turbed or  **  bunched  "  burials  may  have  been  originally  extended 
lurials  which  had  been  moved  to  make  room  for  later  interments. 
In  most  cases  the  bodies  were  laid  flat  upon  their  backs,  with  the 
faces  either  upward  or  turned  to  one  side.    The  arms  were  usually 
extended  at  the  sides  (plates  3,  a,  b  and  4,  b). 

Contracted  Burials.  Dr.  Metz  records  38,  or  6.3  per  cent,  of 
his  burials  as  contracted  or  "  in  the  doubled-up  position."  Con- 
tracted burials  seem  to  have  been  confined  to  the  southern  portion 
of  the  cemetery  excavated  by  Dr.  Metz,  since  the  subsequent 
excavators  found  them  only  in  cases  where  bodies  had  been  buried 
in  cache-pits  and  were  necessarily  flexed. 

Burials  in  Sitting  Posture.  These  were  also  confined  to  that 
portion  of  the  cemetery  which  Dr.  Metz  explored.  He  records  32, 
or  5  per  cent  of  the  skeletons  exhimied  by  him.  Of  these,  all  but 
one  were  found  during  the  excavations  of  the  first  season,  and  in 
the  first  few  weeks  of  the  work.  Burials  in  the  sitting  posture 
seem,  therefore,  to  have  been  confined  to  the  extreme  south- 
western portion  of  the  cemetery. 
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CoUectiye  and  Disturbed  Burials.  The  collective  burials  found 
seem  to  have  been  secondary  in  character.  In  certain  places  a 
number  of  old  burials  may  have  been  cleared  away  to  make  room 
for  new  ones  and  the  disarticulated  bones  from  the  old  graves 
buried  in  a  common  pit.  Dr.  Metz  records  the  following  find  on 
April  12,  1879: 

A  circular  excavation,  3^  feet  in  diameter,  was  made,  and  from  it  were  taken 
twenty-two  skeletons.  The  bottom  of  this  pit  was  paved  with  the  river  mussel 
shells  (Unio);  over  them  were  the  bones  of  the  lower  extremities  and  trunks, 
and  above  these  the  skulls. 

Another  more  typical  collective  burial,  consisting  of  one  articu- 
lated skeleton  and  a  miscellaneous  heap  of  bones  of  several  in- 
dividuals, was  found  by  Dr.  Metz,  September  24,  1879: 

An  adult  female  with  small  foetal  bones  in  pelvic  region,  and  a  confused 
mass  of  bones  about  her  lower  extremities,  among  which  were  five  crania,  two 
facing  upwards  and  three  downwards. 

Finds  analogous  to  the  above  are  reported  by  all  of  the  exca- 
vators (see  plate  3).  Very  commonly  odd  portions  of  a  disturbed 
burial  were  found  in  a  subsequent  interment. 

In  some  instances  burials  were  disturbed  in  order  to  make  room 
for  cache-pits.    Dr.  Metz  on  September  3,  1880,  reports: 

Block  10,  skeleton  1,  head  east,  adult  male;  arms  flexed  on  the  humeri. 
The  body  was  disarticulated  at  the  second  lumbar  vertebra;  the  lower  ex- 
tremities together  with  the  pelvis  were  buried  separately,  probably  to  make 
way  for  cache-pit  1  of  this  block. 

R.  E.  Merwin  makes  the  following  note  on  skeleton  37  in 
Trench  D: 

Adult;  ash-pit  71  had  been  dug  through  this  skeleton,  and  the  portion  in 
the  way  of  the  pit  had  been  removed;  the  parts  removed  were  the  right 
femur,  right  pelvic  bone,  sacrum,  some  of  the  lower  right  ribs,  right  ulna  and 
radius,  and  about  two  inches  of  the  distal  end  of  the  right  humerus,  and  all 
of  the  right  finger  bones. 

Burials  disturbed  by  the  digging  of  cache-pits  are  not  infrequently 
reported  throughout  the  excavations  (see  plate  4,  a,  d). 

Burials  in  Cache-pits.  In  rare  instances  bodies  were  buried  in 
the  cache-pits.  The  first  of  these  burials  was  recorded  by  Dr. 
Metz  on  January  20,  1880: 

Skeleton  3.  Block  3,  in  the  bottom  of  above  pit  (cache-pit  2),  lying  on 
back|  face  up,  head  northwest,  leg?  sharply  flexed  on  thighs.    The  portion  of 


Pkaboot  Mobiuh  Papkbs 


'.JvW< 


detoD  IS,  Tnndi  IV,  ihowinc  ■  somnuHi  itwUiod  oC  bumi,  A  tobaooo  pipa  and  food 
i  n»  loand  Hu  th«  ikulli  b,  Bksletou  1-4,  Tnneh  IV,  an  eiUndgd  burial  and  a 
etrre  burial  of  the  tkuUa  aod  priucdpal  boiua  of  thise  indiTiduali;  e,  CoUmtira 
il,  •Iwletoiu  34,  35,  Tnncb  H;  d,  Gollectivs  burial,  ikglMoua  IB-35,  Tiench  H. 


NEAR  MADISONVILLE,  OHIO  13 

the  pit  surrounding  the  skeleton  and  below  the  layer  of  charcoal  was  walled, 
but  not  floored,  with  flat  limestones,  10  to  12  inches  square,  and  all  distinctly 
showing  the  action  of  fire,  having  been  burnt,  however,  before  being  placed  in 
their  present  position,  as  the  walls  and  floor  of  the  pit  do  not  show  any  traces 
of  having  been  burnt. 

Cache-pit  8  in  Block  14  contained  a  calvaria  unaccompanied 
by  any  other  portion  of  the  skeleton. 

In  Mr.  Swanton's  excavations,  skeletons  II,  4,  III,  19,  and 
IV,  7  and  8  were  buried  in  cache-pits.. 

Skeleton  III,  19  lay  in  a  rather  confused  heap  near  the  bottom  of  cache-pit 
III,  5.  The  body  seems  to  have  been  doubled  up,  heels  on  the  thighs  and  the 
knees  drawn  up  toward  the  chest.  The  skull  was  not  in  Its  proper  position 
but  lay  on  the  right  side.  Depth  of  skeleton,  5  ft.  3  in.  Under  it  was  a  large 
stone,  and  above  three  others,  one  a  grindstone. 

In  Mr.  Merwin's. report  on  Trench  B,  he  says: 

Skeleton  14  was  that  of  an  adult  buried  dorsal  side  up,  in  the  bottom  of 
cache-pit  15.  The  walls  of  the  pit  had  been  slightly  widened  at  the  bottom  to 
make  room  for  the  head  and  feet.  Above  the  skeleton  were  the  usual  contents 
to  be  found  in  cache-pits  of  this  trench. 

In  regard  to  the  cache-pits  of  Trench  C,  he  says: 

Another  noticeable  feature  was  the  presence  of  human  bones,  and  oft- 
times  of  entire  skeletons,  in  the  pits.  In  7  pits  there  were  found  human  bones 
—  lower  jaw,  portions  of  skull,  finger  and  toe  bones,  etc.  In  three  pits  there 
were  bunches  of  human  bones.  It  seems  very  probable  that  when  digging  a 
cache-pit  a  skeleton  had  been  disturbed  and  the  bones  placed  in  a  pile  over 
the  pit,  while  that  portion  of  the  skeleton  not  disturbed  by  the  pit  was  left  in 
its  original  position. 

In  Trench  E,  skeleton  9  was  buried  in  the  bottom  of  cache-pit 
1,  and  above  it  and  separated  from  it  by  a  stratum  of  black  earth, 
two  to  four  inches  in  thickness,  were  five  disarticulated  skeletons. 
Skeleton  24  of  this  trench  was  buried  in  a  sitting  posture  in  cache- 
pit  14. 

Burials  over  cache-pits  were  also  common  and  in  many  cases 
portions  of  the  skeletons  above  the  cache-pit  had  sunk  down  into 
the  pit,  owing  to  the  settling  of  the  earth  imdemeath. 

Anomalous  Burials.  Writing  of  a  family  group  of  six  skeletons 
(Block  6,  25-30),  Dr.  Metz  says: 

The  earth  above  these  skeletons  was  baked  hard  and  of  a  brick  red  color  in 
several  places  with  layers  of  ashes.  The  leaf  mould  here  was  6  inches  deep 
against  16  inches  elsewhere. 
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Mr.  Swanton  records  a  stratum  of  burnt  clay  two  inches  thick, 
eight  inches  above  skeleton  II,  7,  and  extending  all  over  the  body. 
These  burnt  areas  may  well  have  been  fire  places. 

In  Block  12  of  Dr.  Metz's  excavations  the  head  of  skeleton  582 
rested  on  a  large  limestone.  Another  large  limestone  was  placed 
over  the  chest,  and  one  over  the  thighs  just  above  the  knees.  The 
stones  showed  evidence  of  having  been  exposed  to  the  action  of 
fire.  Skeletons  with  the  heads  pillowed  on  large  fiat  limestones 
which  had  been  exposed  to  the  action  of  fire  were  occasionally 
found. 

In  Trench  F  the  grave  of  skeleton  10  had  been  paved  with  lime- 
stone slabs,  and  both  at  the  head  and  at  the  foot  of  the  grave  two 
slabs  had  been  set  up  on  end.  On  plate  4,  a,  is  shown  a  grave 
lined  with  limestone  slabs  through  which  a  cache-pit  has  been 
dug. 

In  Trench  III,  skeletons  33,  35,  36  were  laid  on  blocks  of  lime- 
stone and  were  also  covered  with  them. 

Grouping  of  Burials.  Often  a  nmnber  of  burials  were  arranged 
in  a  group  in  a  way  that  would  seem  to  indicate  either  simulta- 
neous burial  of  a  nmnber  of  individuals,  or,  perhaps,  a  species 
of  division  into  family  lots. 

The  most  common  form  of  grouping  consisted  in  placing  hori- 
zontal burials  side  by  side  and  close  together,  with  the  heads  laid 
in  the  same  direction.  Skeletons  3,  4,  and  5  of  Block  15  were  an 
adult  male  in  a  horizontal  position,  an  adult  female  parallel  and 
close  to  the  male,  and  a  child  of  about  two  years  buried  in  extended 
IX)stm^  between  the  legs  of  the  female  with  his  head  resting  on 
the  pelvis  of  the  mother.  In  Block  11,  skeleton  25,  that  of  a  child, 
was  similarly  buried  between  the  legs  of  an  adult  female  with  his 
head  resting  on  her  pelvis.  Two  feet  to  the  north  were  the  skele- 
tons of  three  children,  one  in  a  horizontal  position  and  the  other 
two  in  disarticulated  heaps  on  either  side  of  the  lower  extremities 
of  the  extended  burial.  Fourteen  inches  to  the  south  of  the  left 
ilimn  of  the  central  adult  female  biuial  of  the  group,  was  a  single 
adult  detached  cranium.  Another  isolated  cranimn  was  found 
fourteen  inches  to  the  south  of  the  left  tibia  of  the  central  burial. 
North  of  this  same  burial  and  20  inches  from  the  lower  extremi- 
ties was  a  heap  of  bones  sufficient  to  make  up  two  adult  skeletons 
and,  as  Dr.  Metz  says:   ''seemingly  the  bones  of  the  skeletons 


^AbODT  MtrasUM  Papers 


Vol.  VIII,  Pl*tb  4 


B.  Bkcletan  10,  Trench  F.  Tbe  inve  wu  oticiiu 
[it  w«i  nbaequently  dug  throu^  the  £nve; 
■kdMou  B-10,  TTHich  B;  d,  SkdMon  82,  Trenc: 
(•cbfr^t  lua  been  due. 


L  with  limntane  aUba,  A  eMh«- 
ndtid  burUl;  c,  Grouped  burial. 
eileoded  buruL  through  which  & 


NEAR  MADISONVILLE,  OHIO  16 

belonging  to  the  detached  crania.''  Apparently  in  this  instance 
one  family  group  had  been  disturbed  in  order  to  make  room  for 
the  burial  of  another. 

In  Block  6  skeletons  25-30  were  apparently  a  family  group. 
They  were  all  horizontal  burials  on  the  same  level  and  covered 
with  a  layer  of  baked  earth.  The  adult  male  was  buried  under- 
neath the  adult  female  and  the  children  whose  ages  ranged  from  3  to 
5  years  were  on  the  same  level  as  the  mother,  but  further  to  the 
east. 

Not  infrequently  husband  and  wife  were  biuied  side  by  side  or 
in  the  same  grave,  one  above  the  other.  An  instance  of  the  latter 
case  was  found  in  Block  11  where  skeleton  547,  an  adult  male,  was 
buried  head  to  the  north,  face  up,  with  the  tibiae  flexed  at  right 
angles  to  the  body.  An  adult  female  skeleton  was  buried  in  a 
horizontal  position  with  the  cranium  resting  on  the  thorax  of  the 
male. 

Block  16  presented  an  interesting  group  consisting  of  a  male 
adult  buried  in  the  horizontal  position  and  three  immature  per- 
sons, each  buried  in  the  contracted  postme  on  his  back,  the  three 
superimposed  in  one  grave.  This  same  block  included  a  group  in 
which  two  adult  skeletons,  sex  not  stated,  were  buried  in  a  con- 
tracted position  on  the  lower  extremities  of  an  adult  male  l3ang  in 
a  horizontal  position.  A  good  example  of  a  grouped  burial  is  illus- 
trated in  plate  4,  c. 

Orientation  of  Burials.  The  following  table  shows  the  direction 
in  which  the  head  was  laid  in  453  burials  of  which  the  orientation 
was  recorded  by  Dr.  Metz: 


N. 

s. 

E. 

W. 

NE. 

SE. 

NW. 

sw. 

Total 

Number 

35 

139 

122 

13 

37 

80 

15 

12 

453 

Per  cent 

7.7 

30.6 

26.9 

2.8 

8.1 

17.6 

3.3 

2.6 

100.00 

It  will  be  observed  from  the  above  that  the  bodies  were  laid  in 
all  directions,  but  prevailingly  with  heads  toward  the  south,  the 
-east,  and  the  southeast.  Three  hundred  and  forty -one,  or  75.2  per 
cent,  of  453  burials  were  orientated  in  this  general  direction.  Mr. 
Swanton  says  in  his  report: 

The  bodies  were  laid  with  the  heads  in  all  directions.  The  great  majority 
liAve  their  heads  bearing  east,  while  south  seems  to  be  the  next  most  popular 
direction. 
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The  following  table  summarizes  the  orientation  of  Mr.  Swanton's 
burials: 

N.  S.  B.  W.  NE.  8E,       NW.       SW.  ToUl 

Number        2         4         21  0         62         55  11        14        169 

Ftooent        1.2       2.4       12.4       0.0       36.7       32.5         6.5       8.2     100.00 

The  apparent  result  seems  superficially  not  to  agree  with  that 
obtained  by  Dr.  Metz  since  the  table  shows  very  few  burials  with 
heads  south  and  a  larger  number  with  heads  northeast.  This  dif- 
ference, however,  is  probably  due  to  the  fact  that  Dr.  Metz  merely 
estimated  his  orientations,  whereas  Mr.  Swanton  and  subsequent 
excavators  took  their  bearings  acciu'ately  with  a  compass.  Con- 
sequently very  few  burials  are  recorded  as  due  north  and  due  south 
and  none  due  west.  On  the  other  hand  12.4  per  cent  were  due 
east. 

Eighty-one  and  six-tenths  per  cent  of  the  burials  recorded  by 
Mr.  Swanton  were  orientated  east,  northeast,  or  southeast. 

Objects  Associated  with  the  Burials.  This  section  deals  with 
the  finds  in  the  cemetery  only  in  relation  to  the  burials. 

The  following  table  shows  the  number  of  pots  found  by  the 
principal  excavators  and  recorded  in  the  field  notes  deposited  in 
the  Peabody  Museum.  It  also  indicates  the  position  of  the  pots 
with  reference  to  the  body,  where  found  in  association  with  burials, 
and  mentioned  by  the  investigators. 

Number  Right         Left      Between 

of  pots  Head  Feet  side  side        knees 

Dr.  Mete 228  137  11  4  11  3 

J.  E.  Swanton 46  26  0  5  4  3 

R.E.  Merwin 72  49  1  6  7  6 

B.  W.  Merwin 7  7  0  0  0  0 

F.  W,  Putnam 1  1  0  0  0  0 

Total 354  219  12  15  22  12 

Of  354  pots  recorded  to  have  been  found  by  the  excavators^ 
their  position,  in  relation  to  the  body,  is  stated  in  280  instances. 
Of  the  remainder  practically  all  were  found  with  skeletons,  but 
in  the  first  year  of  his  excavations  Dr.  Metz  frequently  omitted 
to  note  the  position  of  the  pots  in  relation  to  the  associated  burials. 

It  will  be  observed  that  in  the  vast  majority  of  cases  the  pots 
were  found  at  the  head,  either  above  the  vertex  or  to  the  left  or 
ri^t  without  apparent  distinction. 
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About  28  per  cent  of  the  entire  number  of  burials  recorded  had 
pots  associated  with  them,  usually  one  pot  to  a  burial.  The  pot- 
tery finds  were  more  numerous  by  far  in  the  southwestern  portion 
of  the  cemetery  excavated  by  Dr.  Metz  in  1879.  In  the  north- 
western portion  excavated  by  the  Merwin  brothers,  pots  and  arti- 
facts of  all  kinds  were  rare. 

The  pots  were  buried  with  individuals  of  both  sexes  and  of  all 
ages  without  distinction.    Mr.  Swanton  says: 

As  a  rule  one  unio  shell  was  found  in  each  pot,  seeming  to  indicate  that  it 
contained  —  if  indeed  it  contained  anything  —  something  of  a  liquid  nature. 
These  pots  were  frequently  such  as  had  been  broken  around  the  rims  before 
burial. 

R.  E.  Merwin  also  states  that  an  examination  of  the  contents  of 
the  pots  usually  showed  one  or  more  unio  shells  and  a  few  small 
fragments  of  animal  bones.  All  of  the  investigators  found  occa- 
sional pots  containing  traces  of  red  ocher. 

It  is  perhaps  worthy  of  note  that  on  April  1,  1879,  Dr.  Metz 
found  a  pit  containing  four  crania  and  four  pots.  One  of  these 
pots  was  inverted  and  rested  on  a  skull. 

Stone  implements  were  frequently  found  in  the  burials.  These 
included  adze  blades,  grooveless  axes,  hammers,  scrapers,  arrow 
and  spear  points,  chisels,  knives,  and  perforated  disks.  Finds  of 
stone  implements  in  the  burials  seem  to  have  been  far  more  com- 
mon in  the  southwestern  portion  of  the  cemetery,  first  excavated 
by  Dr.  Metz,  than  in  his  later  explorations  and  those  of  the  sub- 
sequent, excavators.  The  majority  of  the  implements  seem  to 
have  been  found  in  the  cache-pits  and  kitchen-middens,  and  in 
the  leaf  mould,  rather  than  in  the  graves.  Arrowpoints,  groove- 
less  axes  and  knives  were  the  commonest  implements  found  with 
the  bodies.  In  several  instances  arrowpoints  were  found  em- 
bedded in  portions  of  the  skeletons.  On  April  12,  1879,  Dr.  Metz 
foimd  a  collective  burial  consisting  of  22  skeletons. 

A  sacrum  belonging  to  one  of  these  skeletons  had  imbedded  in  the  anterior 
surface  near  the  upper  border  a  flint  arrowhead,  which  in  order  to  reach  that 
position  in  the  living  body  must  have  passed  through  the  abdominal  walls 
and  intestines  in  an  oblique  direction,  from  above  downwards  and  to  the 
ri^t. 

On  July  10  of  the  same  year  the  skeleton  of  an  adult  was  ex- 
humed, one  of  the  dorsal  vertebrae  of  which  had  a  flint  arrow- 
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point  embedded  in  its  dorsal  aspect.  Mr.  Swanton  and  Mr. 
Merwin  record  similar  finds. 

Pipes  of  limestone  or  catlinite  were  often  found  with  thp  skele- 
tons of  males.  Dr.  Metz  mentions  47  of  these  in  his  field  notes, 
and  it  is  probable  that  he  found  many  more  than  that  number. 
Mr.  Swanton  says  that  he  found  18  complete  pipes,  and  twice  as 
many  broken  ones.  Pipes  were  usually  found  clasped  in  the  hand 
or  laid  by  the  neck. 

On  June  6,  1879,  Dr.  Metz  discovered  a  burial  with  which  were 
associated  "  two  inscribed  stones,"  one  of  which  seems  to  have 
been  incised  with  double-pointed  arrow  designs,  and  the  other 
with  checker-board  pattern. 

Bone  objects  commonly  found  with  the  burials  were  beads, 
cylinders,  scrapers  or  gouges,  and  awls.  Miscellaneous  unworked 
animal  bones  frequently  occurred  with  the  hmnan  burials. 

Aside  from  imio  shells  which  were  commonly  found  in  the  pots 
and  loose  in  the  graves,  objects  of  shell  were  rare  in  the  burials. 
There  occurred,  however,  shell  beads,  disks,  pendants,  perforated 
box  tortoise  shells,  and  at  least  one  ornamented  shell  spoon. 
(Metz,  skeleton  222,  1879.)  Other  objects  found  with  the  skele- 
tons include  points,  cylinders,  harpoons,  arrow  straighteners, 
combs,  and  arm-bands. 

Ornaments  of  copper  and  pieces  of  hammered  copper  were 
found  alike  in  graves  and  cache-pits,  in  the  kitchen-middens,  and 
among  the  surface  relics.  Dr.  Metz  records  the  finding  of  more 
than  50  flat  pieces  of  copper,  40  copper  rolls  or  beads,  5  strips 
of  copper,  also  many  beads,  rings,  and  one  copper  cross.  Mr. 
Swanton  and  Mr.  Merwin  also  found  many  copper  beads  and 
hammered  strips  with  the  burials. 

Objects  of  iron  in  the  burials  were  exceedingly  rare.  On  Decem- 
ber 17,  1880,  Dr.  Metz  discovered  the  skeleton  of  an  adult  female 
(Block  12,  597),  over  the  chest  of  which  was  placed  "  a  piece 
of  iron  resembling  a  sword  hilt"  (plate  18,  t).  Mr.  Swanton 
found  a  skeleton  (I,  40),  with  which  was  associated  an  iron  bead  or 
cylinder  (plate  18,  s)  embedded  in  the  deerskin.  These  seem  to 
be  the  only  cases  in  which  the  association  of  iron  with  the  burials 
was  definite.  Several  pieces  were  found  in  the  leaf  mould  and 
also  in  the  cache-pits. 
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Mr.  Swanton  states  that  blue  glass  beads,  apparently  of  Euro- 
pean origin,  were  found  about  the  head  of  skeleton  I,  39.  A  few 
smaD  sheU  beads  were  found  with  the  glass  beads.  Fragments  of 
tbe  same  kind  of  glass  beads  were  also  found  by  Mr.  Swanton 
in  three  of  the  cache-pits.  These  glass  beads  were  not  found  by 
^e  other  excavators,  with  the  exception  of  Mr.  B.  W.  Merwin, 
'^ho  found  one  in  a  cache-pit. 

Lumps  of  cannel  coal  were  found  with  comparative  frequency 
^.  the  burials.  In  some  instances  the  pottery  vessels  contained 
^^  ocher.  Dr.  Metz  records  a  burial  (Block  7,  1)  in  which  a 
i^andful  of  charred  com  was  found  about  the  cranium.  Bird 
crania  used  for  pendants,  and  animal  teeth  pierced  for  suspension 
^^  for  stringing,  were  also  found  in  the  graves. 

Burials  of  Special  Interest.  Certain  burials  deserve  special 
'nention,  either  because  of  some  anomalous  feature,  or  because  of 
^he  special  interest  of  the  associated  objects.  Some  of  these  have 
already  been  mentioned,  and  others,  which  seemed  of  special  im- 
portance to  the  investigators,  will  be  described  briefly  here. 

In  Trench  I  of  Mr.  Swanton's  excavations,  skeleton  60  was  as- 
sociated with  some  interesting  finds: 

These  consisted  of  several  copper  plates  one  and  a  half  by  two  inches 
square  which  had  been  clasped  around  deer  hide  still  preserved  with  the  hair 
on  it  by  action  of  the  copper.  With  these  plates  were  found  a  number  of 
shell  beads  made  from  the  inner  whorls  of  univalves,  two  or  three  copper 
^>eads,  etc.  A  very  small  sea  shell  which  had  been  rubbed  down  in  some  way 
and  discolored  by  ocher,  was  identified  as  MargineUa  apicinaj  a  variety  of 
^ell  from  the  Gulf  Coast  and  the  Carolinas.  All  these  articles  were  between 
^e  thigh  bones  of  the  skeleton. 

Grave  18  of  Mr.  R.'  E.  Merwin's  Trench  D. 

This  grave,  primarily  constructed  for  the  burial  of  an  adult  skeleton,  con- 
portions  of  at  least  three  skeletons.  The  only  bones  not  disarticulated 
those  below  the  pelvis  of  one  of  the  skeletons  and  these  were  on  the  bot- 
^^aa  of  the  grave.  The  right  femur  was  slightly  burned.  Directly  above  and 
^  oontact  with  this  portion  of  the  skeleton  was  a  mass  of  burnt  and  unbumt 
*^^>Xie8  of  two  other  skeletons  and  the  upper  bones  (burnt  and  unbumt)  of  the 
^*^st  skeleton.  Many  of  these  bones  were  broken.  The  mixed  earth  in  con- 
^^<^  with  these  bones  and  extending  to  the  surface  of  the  hard-pan  was  burnt, 
^"tiiioiigh  the  bottom  of  the  grave  shows  but  little  action  of  fire.  Of  the  bones 
^^  the  lower  end  of  the  grave  some  were  burnt,  while  others  in  contact  with 
«^in  were  unbumt.  In  this  grave  were  found  two  pieces  of  worked  antler 
*^^^<i  thirteen  pieces  of  copper. 
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Grave  32  of  Mr.  Merwin's  Trench  E. 

Adult;  that  portion  of  the  skeleton  above  the  pelvis  was  in  cache-pit  26 
and  the  portion  from  the  distal  ends  of  the  femora  down  was  in  cache-pit  25. 
Those  portions  in  the  pits  had  settled  to  a  lower  level  than  the  remainder  oi 
the  skeleton.  Along  the  inside  of  the  right  ulna  and  radius,  resting  partiaU^r 
on  the  right  pelvic  bone,  and  at  the  left  of  the  lower  jaw,  were  the  skulls  of 
some  species  of  long-billed  birds.  Between  the  pelvic  bones  were  two  bird 
bones;  on  the  breast  had  evidently  been  placed  a  bone  with  a  series  of  per- 
forations. 

Total  Number  of  Burials.  The  following  is  a  summary  of  the 
total  number  of  burials  exhumed  by  the  principal  excavators  and 
recorded  in  the  field  notes  deposited  in  the  Peabody  Museum. 


Number 

OP 

Burials 

C.  L.  Metz 

1879 

360 

J.  R.  Swanton 

1897 

230 

tt     H           it 

1880 

239 

R.  E.  Merwin 

1907 

85 

<l    l<        (1 

1881 

58 

(1    ti        tt 

1908 

176 

F.  W.  Putnam 

1882 

6 

B.  W.  Merwin 

1911 

82 

Total  1236 

To  the  above  total  should  be  added  a  niunber  of  biuials  sufficient 
to  accoimt  for  those  washed  out  prior  to  the  discovery  of  the  ceme- 
tery, and  for  those  discovered  by  Dr.  Metz  in  sporadic  excavations 
subsequent  to  August  13,  1881,  at  which  date  the  field  entries 
stop.  We  know  that  when  Professor  Putnam  arrived  in  Madison- 
ville  on  May  2,  1882,  Dr.  Metz  was  excavating  Block  22,  whereas 
his  field  notes  for  the  preceding  year  cease  during,  or  at  the  end 
of,  the  excavations  df  Block  17.  Blocks  2-17  inclusive  averaged 
about  18  burials  to  the  block.  As  the  burials  were  fewer  in  the 
portion  of  the  cemetery  explored  during  the  latter  part  of  the  ex- 
cavations, it  is  probable  that  an  allowance  of  12  burials  to  the 
block,  for  Blocks  18-22,  would  be  sufficient.  This  would  bring 
the  total  up  to  1296  and  allowing  for  burials  destroyed  or  undis- 
covered it  is  probable  that  the  total  number  of  biu'ials  made  in  the 
cemeter>'  was  not  less  than  1350. 

Death  Rate  as  Indicated  by  Burials.  In  order  to  calculate  the 
population  of  the  village  site  to  which  the  cemetery  belonged  we 
should  know  the  total  number  of  burials,  the  length  of  time  during 
which  the  cemetery  was  used,  and  the  average  death  rate  per 
annum. 


NEAR  MADISONVILLE,  OHIO 


21 


There  exists  very  little  reliable  data  concerning  the  death  rate 
of  modem  primitive  peoples.  However,  the  following  method  of 
approximation  seems  legitimate  in  this  instance.  The  propor- 
tions of  different  ages  in  the  burials  of  the  cemetery  will  be  com- 
pared with  the  mortality  statistics  for  different  ages  in  various 
European  countries.  If  we  find  the  constituent  age  proportions 
ap-eeing  closely  with  those  of  some  Eiu'opean  country  of  which 
the  average  annual  death  rate  is  known,  it  may  reasonably  be 
concluded  that  the  annual  death  rates  are  also  approximately  the 
same. 

Fortunately,  Dr.  Metz  carefully  recorded  the  approximate  age 
in  the  case  of  more  than  five-sixths  of  the  burials  he  found. 


Sex  and  Age 


Adult  Adiilt  Adiilt 

Year  Sez  undeter.  Male  Female 

1879 114  21  10 

1880 25  59  53 

1881 10  15  12 

149  95  75 

Per  cent 28.6  18.2  14.4 


Adol.    Child. 
Age  18-11    10-3 

8  75 

10  56 

1  10 


Infants 

3 

30 
9 


19        141        42      Total  521 
3.7       27.1       8.1  100.00 


In  this  connection  the  following  table  will  be  instructive. 

Age  at  Death 

Aver.  Annual 
Place  Year  Age  0-10       10-20  20+  Year        Death  Rate 

Italy 1872-77  52.37  4.22  43.41  1865-78  2.99 

France 1866-77  32.28  4.25  63.47  1865-77  2.46 

En^and 1860-70  44.23  4.56  51.21  1865-78  2.20 

Prussia 1875-77  52.43  3.51  44.06  1865-78  2.72 

Bavaria 1871-77  52.61  2.22  45.17  1865-78  3.09 

.Austria 1865-77  52.38  4.05  43.57  1865-78  3.18 

Spain 1865-70  51.86  4.37  43.77  1865-70  3.12 

Russia 1870-74  62.33  4.13  33.54  1865-75  3.67 

SwiUcrland. .  .  1873-77  36.94  3.72  59.33  1870-78  2.38 

Madisonville. .  35.2  3.7  61.1 

In  the  above  table  it  should  be  observed  that  the  average  an- 
nual death  rate  in  the  various  European  countries  seems  to  be  cor- 
related closely  with  the  number  of  deaths  per  hundred  under  the 
age  of  ten  years.  Thus,  France,  with  a  low  percentage  of  infant 
and  child  mortality,  has  a  very  low  average  annual  death  rate; 
and  Russia,  with  a  very  high  infant  and  child  mortality,  has  the 
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highest  annual  death  rate.  In  this  table  the  average  annual 
death  rate  seems  to  vary  more  or  less  directly  with  the  child  and 
infant  mortality,  except  in  the  case  of  England,  which  shows  a 
somewhat  lower  death  rate  than  would  be  expected  from  the 
number  of  deaths  per  hundred  under  the  age  of  10  years.  Thi« 
may  be  due  to  the  fact  that  the  average  annual  death  rate  given 
for  England  includes  Wales,  whereas  the  percentage  of  ages  pei 
hundred  does  not;  or  that  the  period,  during  which  the  calcula- 
tion of  the  annual  death  rate  is  made,  is  different  from  the  period 
of  calculation  of  the  ages  at  death  per  himdred.  On  the  whole 
it  appears  legitimate  to  infer  the  approximate  annual  death  rate 
from  the  distribution  of  ages  at  death  per  himdred  deaths. 

Next  it  appears  that  the  distribution  of  ages  at  death  in  per- 
centage of  entire  number  of  burials  recorded  in  Dr.  Metz's  sampk 
of  the  Madisonville  cemetery  agrees  most  closely  with  the  di& 
tribution  of  ages  at  death  per  hundred  in  Switzerland.  The  Madi 
sonville  cemetery  shows  a  mortality  per  hundred  under  10  year 
of  35.2  against  36.94  in  Switzerland;  from  ages  of  10-20  years  3." 
against  3.72  in  Switzerland;  over  20  years,  61.1  in  Madisonvill* 
against  59.33  in  Switzerland.  The  average  annual  death  rate  ii 
Switzerland  was  2.38  per  hundred.  We  might,  therefore,  conclud. 
that  the  death  rate  per  anniun  in  the  Madisonville  cemeter; 
would  be  approximately  the  same. 

On  the  basis  of  Dr.  Metz's  sample  of  521  burials  —  almost  on 
half  of  the  total  burials  recorded  in  the  cemetery  —  the  child  aik 
infant  mortality  is  lower  than  in  any  of  the  European  countric 
except  France  during  the  period  recorded.  In  selecting  data  froi 
European  countries,  I  have  purposely  chosen  a  period  some  yeai 
back,  before  the  recent  improvements  in  sanitation  and  medico 
science  brought  about  the  modem  lowering  of  the  death  rat> 
Conditions  in  Europe  at  that  time  more  closely  approximated  tl: 
primitive,  and  are,  therefore,  more  comparable  with  the  condition 
of  health  in  an  aboriginal  American  cemetery. 

It  might  be  argued  that  we  ought  to  expect  a  higher  annui.< 
death  rate  in  a  village  of  Indians,  presiunably  engaged  from  tiix 
to  time  in  warfare,  and  living  under  very  primitive  condition 
but  primitive  warfare  is  not  deadly,  and  it  is  probable  that  tli 
number  of  deaths  due  to  war  in  pre-Columbian  America  north  € 
Mexico  was  proportionately  smaller  than  in  Europe  at  moe 
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I^eriods  of  history.    Epidemics  also  were  probably  lacking  in  the 
iVew  World  before  the  coming  of  the  Emt)peans. 

We  may  therefore  consider  2.3  per  hundred  as  a  reasonable  ap- 
proximation for  the  average  annual  death  rate  during  the  period 
mn  which  the  Madisonville  cemetery  was  used,  and  if  we  base  our 
calculations  on  an  average  annual  death  rate  of  3  per  himdred,  we 
shall  be  making  ample  allowance  for  infant  burials  overlooked  or 
imrecorded. 

Populationy  and  Period  of  Use  of  Cemetery.  We  must  next  con- 
sider the  question  of  the  length  of  time  during  which  this  cemetery 
was  used  by  the  Indians.  This  problem  may  be  approached  in 
two  ways —  through  the  historical  evidence,  and  through  the  evi- 
dence of  the  burials  themselves. 

The  territory  at  the  mouth  of  the  Little  Miami  River  was  first 
colonized  in  1788,  by  a  party  of  18  persons  led  by  Major  Benjamin 
Stites,  within  the  limits  of  a  tract  of  10,000  acres  purchased  by 
Major  Stites  from  Judge  Synunes.  Major  Stites  constructed  a 
log  fort  and  laid  out  the  town  of  Columbia.-^ 

At  the  time  that  Major  Stites  first  settled  here  there  was  in 
all  probability  no  village  on  the  Madisonville  site.  Cyrus  Thomas 
states  that  Ohio  was  not  inhabited  at  the  time  when  it  first  became 
known  to  Europeans.*    Colonel  M.  F.  Force  says:' 

In  the  latter  half  of  the  Seventeenth  Century,  after  the  destruction  of  the 
Eries  by  the  Five  Nations  in  1656,  what  is  now  the  State  of  Ohio,  was  un- 
inhabited. 

The  earlier  occupants  of  this  region  aroimd  the  mouth  of  the 
Little  Miami  River  seem  to  have  been,  according  to  tradition, 
the  Shawnee.  The  original  home  and  subsequent  migrations  of 
this  powerful  tribe  have  been  a  subject  that  has  argused  consider- 
able controversy,  into  which  we  shall  not  enter  at  this  time.  It 
can  only  be  remarked  that  if  we  assume  the  Madisonville  Indian 
village  to  have  been  inhabited  in  the  post-Columbian  period  (and 
the  archaeological  evidence  supporting  this  assmnption  is  irre- 
futable), the  following  considerations  point  toward  the  Shawnee 
as  its  probable  occupants. 

1  J.  R.  Dodce.  Red  Men  of  the  Ohio  Valley,  Springfield.  1860.  p.  372. 
*  Cyrus  ThomM.  Indian*  in  Hiatoric  Timee,  History  of  North  America,  vol.  ii,  1903.  p.  261 
ct  seq. 

s  Cf .  CoL  M.  F.  Force.  Some  Early  NoHcee  of  the  Indiana  of  Ohio,  p.  238. 
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TbeT  KRr  ffupimwJ  to  hsre  dmcd  the  defeat  cf  the  AnduteB 
aul  abwt  the  jear  1672  fled  to  escape  destnxtni. 

Earir  in  the  Eighteenth  Centunr.  the  Shavnee.  as  a  lesoh  of  a 
vnr  with  the  Cherokee  and  Chickasaw  in  the  Combciland  regicm, 
aipdn  morcd  into  Ohio.  According  to  IXx%e.  when  West  Viifrinia 
began  to  be  cnriUxed  they  occiqaed  the  Scioto  VaDey  and  extended 
ae  £ar  west  as  the  little  ^Gami  and  ^lad  Rirers.  having  been  in- 
Titcd  tfaitfaer  by  the  Wyandot,  at  the  instigation  of  the  French. 

When  the  region  about  the  month  of  the  Little  3dianii  River 
was  oolonixed  in  1788.  the  Shawnee  were  sdD  in  the  vicinity,  ac- 
<r>rdix]4r  to  a  quotation  from  Judge  Burnet's  note  by  Dodge:  * 


Dnrinf  ti«K  trumctioos  the  Jod^  «iu  rieitcd  by  a  number  of  Inrfiaiw 
frooB  ft  cunp  m  the  ucigbljauiiMxwl  of  Siite's  settlement.  One  of  them,  a 
fftftVHse  dnef .  had  manv  mmphmta  to  make  of  the  frauds  practised  on  them 
bj  tlK  vhite  tradoB. 

The  archaeoiogieal  evidence  as  to  contact  with  Europeans, 
yielded  by  the  burials  in  the  conet^y.  seems  to  indicate  that  the 
inhabitants  were  influenced  by  white  culture  to  a  ver>'  slight  de- 
gree, only  at  tjie  close  of  the  period  during  which  the  site  was  in- 
habited. A  few  glass  beads  and  a  few  bits  of  iron  and  brass  in  the 
most  recent  portion  of  the  cemeten^  are  the  CMily  traces  of  Euro- 
pean contact. 

Traders  began  to  filter  through  this  region  about  1750.  The 
inhabitants  of  the  Madisonville  site  may  have  been  an  outlying 
group  of  the  Shawnee  of  the  Cumberiand  region  who  were  ex- 
pelled from  Ohio  about  1705-15.  There  is  further  the  possibility 
that  this  was  a  Shawnee  village,  the  occupation  of  which  termi- 

>  Op.  dt.,  p.  22  et  aeq.  >  Op.  dt..  p.  374. 
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nated  at  the  time  when  the  tribe  was  first  driven  southward  out 
of  Ohio  after  the  defeat  by  the  Five  Nations  in  1672.    It  scarcely 
seems  probable  that  this  cemetery  could  have  belonged  to  a 
Shawnee  village  of  the  subsequent  migration  northward,  which 
took  place  about  1750,  since  the  site  was  apparently  occupied  un- 
intennittently  for  generations,  and  there  is  not  sufficient  time  be- 
tween 1750  and  the  period  of  European  colonization  of  the  Little 
Miami  Valley  to  permit  the  growth  of  such  a  necropolis.    Further, 
it  seems  that  a  Shawnee  settlement  subsequent  to  1750  ought  to 
show  more  traces  of  European  contact  than  are  exhibited  here. 
Moreover  we  are  informed  that  the  Shawnee  were  entirely  no- 
madic bands  at  the  time  of  the  first  coming  of  the  traders,  but  the 
archaeological  evidence  points  to  a  sedentary  population  for  this 
site.    Finally,  if  we  are  to  trust  the  historical  tradition,  Ohio  was 
uninhabited  in  the  latter  part  of  the  Seventeenth  Century. 

It  should  be  understood  quite  clearly  that  the  only  reason  for 

connecting  this  cemetery  with  the  Shawnee  tribe  lies  in  the  fact 

that  the  historical  traditions  mention  no  other  tribe  as  occupying 

this  general  region  during  the  probable  period  of  the  occupation 

of     the  Madisonville  village  and  cemetery  site.     As  we  know 

practically  nothing  of  the  archaeology  and  physical  anthropology 

of    the  Shawnee,  it  is  impossible  either  to  verify  this  tradition  or 

^  x^fute  it.    It  is  equally  possible  that  the  site  under  consideration 

^^y  have  been  inhabited  by  some  other  tribe  concerning  which 

^^><iaJ  historical  records  are  silent. 

If  we  assume  that  Madisonville  was  a  Shawnee  site,  there  are 
f*^^n  two  possibilities  as  to  the  period  of  its  occupation.  Either 
^^  \¥as  occupied  up  to  about  the  middle  of  the  Eighteenth  Century 
^^  for  a  period  anterior  to  1672.  The  latter  seems  the  more  prob- 
^>^le. 

A  priori  it  seems  unlikely  that,  considering  the  movements 

^t^  tribes  in  early  post-Colmnbian  times,  any  Indian  village  in  this 

^""^gion  would  be  occupied  continuously  for  more  than  one  hundred 

Vears.    But  the  Madisonville  cemetery  must  have  been  used  for  a 

"^ery  long  time,  since  a  considerable  change  in  burial  customs  took 

Place  within  the  period  of  its  utilization.    Contracted  burials  and 

burials  in  the  sitting  posture  were  found  only  in  the  oldest  portion 

of  the   cemetery  —  the   extreme   southwestern  portion.     There 

are  a  number  of  mounds  in  the  vicinity  of  the  cemetery  and  these 
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pxreE  cnnii'd  be  r^Esmsnbec^    Ii^  odxr  mvmis  a  ibiii  woidd  be 
ka&iiK-  io  disruTt*  ibe  rezu^  of  Lis  creis-crmifjflhcr,  as  long  as 
ifec-  knev  vbere  ib^*  ao^esuor  vss  boned. 
lo  &  emer&Tkc:  ii  is  prcbibie  ihii  tbe  £ft2i  e 
beio.  €!ci«r»i  i^KSi  before  aQ  tbe  inesnbers  of  liie  first  were  deid 
ickd  iLsr  boTuJ  pS&<ie5  foe^nes:!.    If  ifais  jnomeDt  is  Tilid,  i^ 
voold  ikuBL.  scan  ihu  the  mirdminii  pexiwi  viikh  could  be  eon- 
adered  io  b&iT  eiapsied  be^v^ea  the  £rsu  barak  in  tbe  ccnieteiy 
AZkd  TiK*  ^obaecueiiT  ooes.  to  zxiike  nxna  forviiMh  liiefonnerirere 
<sskoecd.  znusi  hsTe  beiesi  bervvies  fsdirr  izkl  one  hundred  Ttais. 
Bm.  ai5  h&s  been  s^iAied  aboTe,  h  xgga?  improbdble  that  vxy 
IzKUzi  coop  dmixx  this  cenenl  pesicui  of  tribal  movements 
voold  hfcTc-  onrupied  ibe  sftme  axe  ^xitinnousbr  for  much  more 
than  oat  buxMirei  rears.    Tberef ore.  v^  may  accept  one  hmidred 
[«  n$  ifae  appnccdmaie  ksxgth  ot  time  dminf  which  the  Madisoii- 
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"ville  village  site  was  inhabited.  This  may  perhaps  be  considered 
a  minininm  estimate.  Assuming  the  total  number  of  burials  in 
the  cemetery  to  have  been  about  1350  and  the  annual  death  rate 
to  have  been  about  3  per  himdred,  a  village  of  450  to  500  inhab- 
itants would  have  been  sufficient  to  fill  this  cemetery  in  a  century. 

We  may  be  able  to  secure  some  check  on  this  estimate  of  the  size 
of  the  village  by  considering  the  house  remains  on  the  site  ad- 
joining the  cemetery.  In  1879  Dr.  Metz  excavated  four  hut 
circles,  and  in  1882  Professor  Putnam  excavated  four  more.  Those 
excavated  by  Professor  Putnam  varied  in  diameter  from  40  to  60 
feet.  It  is  therefore  evident  that  there  were  at  least  eight  com- 
munal houses  in  the  village,  although  these  may  not  all  have  been 
contemporaneous.  Each  of  these  conmiunal  houses  must  have 
been  the  home  of  grandparents,  parents,  and  children,  averaging 
forty  to  fifty  individuals  to  the  house.  Taking  the  lower  figure, 
we  should  have  a  total  of  320  inhabitants  for  the  8  houses,  if  they 
were  occupied  at  the  same  time.  But  it  is  pretty  clear  that  Pro- 
fessor Putnam  and  Dr.  Metz  did  not  excavate  all  of  the  hut  circles 
on  the  site.  There  were  at  least  four  others  in  the  group  north- 
east of  the  cemetery.  Twelve  such  houses  should  contain  450  to 
500  inhabitants. 

This  group  of  hut  circles  to  the  northeast  would  probably  rep- 
resent the  location  of  the  latest  village  on  the  site.  The  sites  of 
the  earUer  houses  are  indicated  by  the  hearths  found  from  time 
to  time  by  the  excavators  in  the  various  portions  of  the  cemetery. 
The  original  settlement  probably  was  on  the  southwestern  comer 
of  the  plateau.  The  dead  were  buried  about  the  houses,  and  as 
rubbish  and  graves  accumulated,  the  house  sites  gradually  moved 
northeastward. 

It  thus  appears  that  this  cemetery  was  probably  the  burying 
place  of  a  village  from  450  to  500  in  population  for  a  period  of 
about  a  century. 

THE  CACHE-PITS 

Discovery.  The  cache-pits,  called  "  ash-pits "  by  Dr.  Metz 
And  the  other  excavators  after  him,  are  scarcely  inferior  in  interest 
and  importance  to  the  burials.  The  first  of  these  was  explored 
by  Dr.  Metz  on  April  1,  1879.  The  first  cache-pit  to  be  described 
fully  was  dug  on  April  22  of  the  same  year.  Of  it  Dr.  Metz  says 
in  his  field  notes: 
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An  Mb^  wm  cxraraled  to  a  <k|itli  of  •§)  feet  aDd  a  <tiMnrtrr  of  3|  feeL 
The  ads  and  bottom  Aamnd  no  cridBBce  of  the  adicB  of  fire.  It  wppmn- 
that  tbepitc  had  been  dog  and  the  adhee  pot  m  thm  aiadhct  to  a  depth  of 
2ifoet  .  .  .  Inn  vavnameroiK bone iiBfdmientB,flfaelk. and aninitl remains, 
none  of  vhich  bare  any  tneee  of  the  adicB  of  fire.  A  lev  tagmmtB  of  charred 
bona  that  had  probdUr  been  in  the  mhrr  pigiMjiM  to  their  depostion 
aim  f  oond. 


Hereafter.  Dr.  Meu  carefulhr  explored  eveiy  caeheipit  enooimt- 
ered.  notiiig.  in  most  cases,  the  depth,  diameter,  stratification  oT 
contents,  and  diaracter  of  aasodated  objects. 

Number  and  Depdi  of  Cadie-pits.  The  following  table  gives* 
the  totals  of  pits  recorded  by  the  excaTatcxs  in  their  fidd  notes^ 
that  are  in  the  possession  ot  the  Musemn. 

NrxBEx  OP  Cachs^tts 

C.  I^Metz^  1$79-81         429  J.  R.  Svanton      1897  ITT 

"  *•      •'  1SS2  12  R.  E  Mcrain,      1907-08  24r 

F.W.  Putnam.     1SS2  7  R  W.  Mcfvin,     1911  US 

Total      990 

In  order  to  give  an  accurate  idea  ot  the  main  dimensions  oi 
these  (Hts,  the  data  in  regard  to  those  excavated  by  Dr.  Metx  in 
1879  have  been  tabulated.    By  far  the  majority  were  round  or  oval 
in  shape.    The  few  oblong  ones  have  been  omitted  from  considera- 
tion in  the  following  tables. 

Diameter  op  CACHE-prrs  4  ft.  e  in. 


Lea»tLaa2ft. 

2  ft.    2  ft 

:  Sin. 

3  ft.     3  ft.  6  in.    4  ft.    mad  • 

OTW 

Xomber 1 

6 

19 

70            36            13         2 

Total  147 

Per  rent 7 

4.1 

lao 

47.6       24.5       $.$     1.4      Mode  3  ft 

Depth  of  Cache-pits 

Depth  of 

ASHSS 

Dvptb 

Number 

Percent                   Depth 

Nnmber 

Pereenl 

2  ft.  6  in.-2  ft.  11  in. 

1 

.1 

1  ft.-l  ft.  5  in. 

9 

7.9 

3  ft.-3  ft.  5  in. 

16 

lO.S 

1  ft.  6in.-l  ft.  11  in. 

20 

17.7 

3  ft.  6  in.-3  ft.  11  in. 

12 

S.1 

2  ft.-2  ft.  5  in. 

24 

21.1 

4  ft.-4  ft.  5  in. 

22 

14.9 

2  ft- 6  in.-2  ft-  11  in. 

IS 

15.9 

4  ft.  6  in.-4  ft.  11  in. 

14 

9.4 

3  ft.-3  ft.  5  in. 

22 

19.1 

5  ft .-5  ft.  5  in. 

32 

21.6 

3  ft.  6  in.-3  ft.  11  in. 

9 

7.9 

5  ft.  6in.-.5  ft.  11  in. 

27 

lS-2 

4  ft.-4  ft.  5  in. 

5 

4.4 

6ft.-6ft.  11  in. 

22 

14.9 

4  ft.  6in-4ft.  11  in. 

4- 

3.9 

7  ft. 

2 

1.4 

5  ft. 

2 

1.7 

Total ^ 

.   148 

Total 

.  113 
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It  will  be  observed  from  the  .above  table  that  almost  three- 
fourths  of  the  pits  were  between  3  feet  and  3^  feet  in  diameter; 
t;hat  the  depths  varied  greatly  but  were  in  the  majority  of  cases 
from  4^  feet  to  6  feet;  that  the  depth  of  ashes  was  usually  from 
1  ^  feet  to  3}  feet. 

Contents  and  Stratification.  Some  of  the  pits  were  stratified 
and  some  were  not.  In  order  to  give  a  clear  idea  of  the  stratifica- 
tpion  and  contents  of  typical  pits  descriptions  have  been  copied 
from  Dr.  Metz's  notes. 

Oache-pit  396 

Depth  5  ft.  3  in.;  diameter  3  ft.  3  in. 
10  inches  leaf  mould 
28  inches  sand  and  gravel 
25  inches  ashes 
Contents:  animal  remains,  shells,  sherds,  burned  limestone,  flint  and  bone 
relics. 

<l;ache-pit  400 

Depth  5  ft.  10  in.;  diameter  3  ft.  2  in.  « 

10  inches  leaf  mould 
12  inches  sand 
48  inches  ashes 
Contents:  burned  limestone,  animal  remains,  flints,  sherds,  shells,  one  piece 
of  copper. 

Cache-pit  401 

Depth  6  ft.  8  in.;  diameter  3  ft.  3  in. 
10  inches  leaf  mould 
24  inches  sand 
46  inches  ashes 
Contents:   animal  remains,  burned  limestone,  shells,  perforated  unios,   a 
large  quantity  of  deer  skulls,  awls,  cylinders. 

Cache-pit  402 

Depth  5  ft.  6  in.;  diameter  3  ft.  2  in. 
10  inches  leaf  mould 

5  inches  sand 

19  inches  yellow  sand  and  ashes 

3  inches  yellow  sand 

19  inches  sand  and  ashes 

4  inches  sand 

6  inches  ashes 

6  inches  ashes  in  depression  in  middle  of  bottom 
Contents:  animal  remains,  burned  limestone,  large  sherds  of  pottery,  shells, 
elkhom  implement,  awls,  flints,  record  stick. 
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401 
Dcfyth  4  fu  1  in.:  diameter  4  ft. 
10  indMS  leaf  moaid 
40  indMS  aeiies 
CoDtents:  two  busfads  of  aoail  flhdls. 

CM^e^ut  409 

Drpdi  5  ft.  2  ixL:  diaiaefier  3  fL  10  in. 
10  indtes  leaf  mould 

Contcsits:  animal  reckains  and  fidi  book. 

CMiie^411 

Depth  h  fv  t»  in.:  diamffcr  4  ft. 
10  inebes  leaf  moold 
32  inches  sand 

3  inches  vrikvir  sft2>d 

10  incbes  sand  and  ai^ief 

11  incbe^asbes 
6  incbes:  co  a^bts  in  d<ygjswQ  in  bcmoD 

Ccmtents:  animaj  TBmazns.  a  stooe  F^-  ^^id  an  cftbon 

Tlie  f o]}owiag  cftcbe^ts  ane  less  typksJ  bm  present  fefttures 
of  ^pecud  inieK^: 
EnrftM  fivm  I>r,  Meti's  nxesw  Aiwia  27,  IS??: 

CV^  oe  ib^  mctf^;  zvsnazkaKif  ''fndf  "  sinw  ib^  jnaemtuB  of  the  vxiik  on 
ibifK  MBnraccy  vas  a  ia?ce  .yianarr  4  cr  ^  basberis  of  bozia  oocn.  in  a  pit 
vbieb  vas  coesiM  and  e:»onc  AqcafC  ^^  aiii  ^.  Hie  sbi^  of  ibe  ph 
oftttoiDi:  and  cvtttraMvc  Tow^kr^i  ibr  <cmi«r,  a  bcrsacnxa^ 
vbai  likr  a  ncixr  x  1%»  dmimsioci^  wecr:  Jezict2^  6  fi.  >  sl:  dbauner  3  feet 
al  (tac^  <a»i:  loital  Secoi  f  n.  3  2. 

Beymi'nmg  at  ibr  SomoizL  ibr  kvlt^sis  wty  af  Souicws: 
1    A  iaxY?  w-ic  S.*^¥'jif£s  Tvc^ffx  jdisra&.  asbss..  imx  a  Scv  animal  boneB, 
aSx:«  f  :nrbf!$  ir  tbiruirat^ 

;^    Manon^.  cv«ccv«M%i  ^f  rvics  and  a.-«;9f  crasMs  —  tv&  mcbes. 

4  TSfoi  aS.\u*  4  Sasbfi!^  a:  joifuwc  axx.  aiii:  ^mr«aeBT  cB^aoBBBBd.  Tlie 
xcr  and  Sax  «-^'  x^-iiec^  .vcscnec  oaif  nah'  ^~  ^if  tox  at  tmt  loop  of 
xbf  Tiprt  X  :t:^  junrc^-sal  a?ea  Sranc  a  ;ar;»   ^c  a^KHi  i^Bve  leel  in 

^  Ax-«rf  Ukf  rorr  «:a!^  a  Ja^^Y?  .y*  x-«mror  vc^^n.  maSAJiML  coBBnaed  of 
irnsk  x-c»cji]&5  and  Tmipv  aisc  :vtizi»fQiex  :ba:?^  di$<b  4  wbea. 

1^  Xrvt  naznr  a  la^'dr  a:'  asdut^  ^^  mrbf^  n  xbiskaieK.  rnmrnglDd  wA 
n-bv^  *v:t  K-aif*  ,'«  iew   <i^  Sear.  ?:a.-vviL 
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(7)  Fifteen  inches  of  gravelly  clay  also  containiDg  numeroua  anima  le- 
maina  with  occasioDal  implements  of  flint,  bone  and  stone,  an!  un- 
finished stone  pipe  representing  a  bear  sittii^  on  his  haunches,  and 
sheida  of  pottery. 

(8)  Two  feet  of  black  leaf  mould. 


ibandDiial  ind  Gllfd  act»-piu  from  Dr.  Mcti'a  note-booka:  a.  Cscbe- 

u]  purpoMa.  opeud  JanuBry  21.  1880^   b.  Pit  opfanl  AuBuiit  S.  IS81; 

May,  1^1;  d.  Pit  opcaed  Auiiut  ZS-2T.  1876.    Aside  [lam  tbc  itutfriali 

the  pits  coDtaiDAl  potsherdA.  booeH  of  v»riouB  Haimab.  im- 

I  and  other  objeclj  of  stone.  boDe  sod  antler. 

It  is  quite  obvious  that  this  peculiar  shaped  pit  was  really  two 
intersecting  and  independent  round  pits,  one  of  which  had  been 
used  for  a  com  cache;  a  cross-section  of  this  is  given  in  figure  1,  d. 

Cache-pit  377 

Depth  5  ft.  8  in. ;  diameter  3  ft. 

10  inches  leaf  mould 

36  inches  ashes  containing  animal  remains 

6  inches  charcoal  and  animal  remains 

4  inches  matting 
13  inches  corn  cobs 
Contents:  "  At  a  depth  of  4  ft.  4  in.  a  layer  of  chan^  Boinial  remains  was 
found  and  below  this  a  layer  of  matting  4  inches  deep,  and  below  this 
matting  carbonized  com  cobs.    On  the  mattii^  a  layer  of  plaited  grass 
rope  was  found  [figure  l,c|. 

Mr.  Swanton  found  a  layer  of  com  cobs  in  the  bottom  of  pit  I, 
33,  and  small  quantities  of  com  in  other  pits. 

A  layer  of  com  2  inches  thick  and  4  feet  from  the  surface  was  fotmd  in 
cache-pit  II,  23.  Two  feet,  8  inchm  from  the  surface  of  the  hard-pan  was  a 
concreted  mass  of  gravel  discolored  by  fire  and  about  9  inches  thick.  Themass 
seems  to  hare  become  solidified  under  the  influence  of  a  hot  fire  though 
whether  this  fire  occurred  before  the  concretion  was  thrown  into  the  cache-pit 
or  subsequently  oould  not  be  determined. 
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Fauna  Represented  in  the  Cache-pits.   The  following  is  a  quota- 
tion from  Mr.  Swanton's  report : 


ret  one  hundTed  cacbe^its,  twenty-one 
,e  species  of  bird,  two  of  turtles,  and  two 
(rf  fish.  These  ore  deer,  be&r,  dog,  elk,  bulTalo,  racoon,  opossum,  beaver, 
porcupine,  woodchuck,  lynx,  fox,  puma,  wolf,  otter,  squirrel,  skunk,  roole, 
rabbit,  marten,  badger,  turkey,  Ieather4>ack  turtle,  turtle,  catSsh  and 
perch  (?}.  Deer  bones  overbalanced  all  others  in  the  proportion  of  at  least 
three  to  one.    Few  badger,  squirrel,  skunk,  wolf,  puma,  and  rabbit  bones  were 


2.    Maduohtille  Site 
illnl  nche-pita  from  Mr.  SwBDtoD'i  nob 

r,  Kl  15.  Trtoch  II;  rf,  Pit  M,  Trench 


found.  In  the  case  of  the  rabbit  this  is  very  remarkable  since  rabbits  are  very 
plentiful  in  the  region. 

Of  the  mole  and  marten  only  one  skull  each  was  found,  the  latter  asso- 
ciated with  a  burial;  of  the  otter  only  two  skulls,  also  assoctat«d  with  burials, 
and  a  frafcment  of  a  third  were  found. 

Below  is  an  analysis  of  two  pits  showing  ai^roxiinately  the  proportion  of 
bones  belonging  to  each  species  which  they  contained. 


Cache-pit  III,  6 

Deer 80    pe) 

Turicey 8 

Bear 2.5 

Elk 2.5 

Dog 2.5 

Turtle  (2  species)  2.5 

Racoon 0.5 

Beaver 0.5 

Opossum,  puma,  fish, 
fox,  otter,  wood- 
chuck,  badger .  1.0 

Total 100.00 


Cache-pit  III,  8 

Deer 75    pe 

Dog 7.5 

Elk 7.5 

Bear 5.0 

Beaver,  racoon,  tur- 
key, turtle,  fish  5.0 

Total 100.00 
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The  finding  of  the  skulls  of  the  marten  and  otter  with  buti&ls  without  other 
bones  of  these  animals  indicates  that  they  formed  portions  of  medicine  baga 
made  of  the  whole  akin  of  these  aaUnals  with  skull  attached. 

^Dular  ha^  of  otter  akin  were  itsed  in  the  well-known  Shell  Society  and  the 
preoence  of  tbeee  skulls  seems  to  indicate  that  this  ceremony  woe  kitown  to 
Haeae  Indians. 

The  shells  found  belonged  principally  to  the  genus  Unio.  Moat 
of  the  species  having  smooth  shelb  could  not  be  identified,  but  of  the 
following  there  can  be  no  doubt:  Unio  rectus  (Lamarck),  vermi- 
casus,  tvbercvialua,  ovalus,  undulalus,  c&mulus  (Barnes),  aUittu 
(Say),  Margilana  rugoaa  (Barnes).    One  small  species  of  the  uni- 


l'w^l^r¥    |'«Bi*-^"    ii^cwra"   |W^E^5^ 


f=i 


,  fnmi  R.  E.  Merwia's  note- 
il  probdily  mo*t  of  the  piu 


Talve  {Fvi^ur  carica)  was  found  in  addition  to  a  small  sea  uni- 
Talve  Margijiella  apidna.  The  latter  species  is  found  on  the  Gulf 
Coast  and  the  shores  of  the  CaroUnas. 

Artifacts  from  the  Cache-pits.  The  following  extracts  from  the 
notes  of  Mr.  B.  W.  Merwin  give  a  sufficient  idea  of  the  number 
and  character  of  artifacts  found  in  typical  cache-pits. 

Cache-pit  51,  Trench  H 

Depth  of  leaf  mould,  S  in. 

Depth  to  hard-pan,  1  ft.  8  in. 

Depth  to  bottom,  5  ft.  2  in. 

Diameter  at  hard-pan,  3  ft.  8  in. 

Specimens:  1  bone  scraper,  3  antler  cylinders,  1  antler  point,  2  worked 
antlers,  1  fragment  bone  scraper,  I  notched  rib,  1  celt,  1  fragment  celt, 
1  perforated  ^11,  I  flint  point,  1  flint  scraper,  2  worked  stones,  100  bones, 
75  unworked  stones,  40  shells,  25  flint  flakes,  40  potsherds. 
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Cache-pit  7,  Trench  K 

Depth  of  leaf  mould,  5  in. 
Depth  to  hard-pan,  1  ft.  1  in. 
Depth  to  bottom,  4  ft.  8  in. 
Diameter  at  hard-pan,  3  ft.  2  in. 
Specimens:  1  worked  beaver  tooth,  1  bone  bead,   1  long  bone  perforator, 

1  fragment  bone  scraper,  1  perforated  shell,  1  small  whetstone,  1  per- 
forated bone,  150  miworked  bones,  30  stones,  25  shells,  30  potsherds, 
15  flint  flakes. 

Cache-pit  10,  Trench  H 

Depth  of  leaf  mould,  9  in. 
Depth  to  hard-pan,  1  ft.  9  in. 
Depth  to  bottom,  3  ft.  7  in. 
Diameter  at  hard-pan,  2  ft.  8  in. 
Specimens:  2  antler  cylinders,  2  fragments  bone  scrapers,  1  bone  perfora- 
tor, 5  flint  points,  8  reject  flint  points,  1  worked  bone,  1  fragment  pipe, 

2  rough  hammerstones,  1  grinder,  fragments  of  bones  of  two  kinds  of 
dog,  100  stones,  175  bones,  50  potsherds,  40  flint  flakes,  30  shells,  4 
quarts  charred  wood. 

Pit  filled  with  black  earth  and  clay  with  a  5  inch  lajrer  of  bones  and  ashes 
about  2  ft.  9  in.  from  the  surface. 

Occasionally  pieces  of  copper  or  ornaments  of  copper  were  found 
in  the  pits.  These  finds  were  more  common  in  the  portion  of  the 
cemetery  excavated  by  Dr.  Metz.  Beads  were  the  commonest 
objects  of  copper  fomid  by  Mr.  Swanton  in  the  pits.  From  pit 
I,  50,  were  recovered  three  copper  discs  made  by  clinching  thin 
pieces  of  copper  over  bone.  In  pit  I,  55,  was  a  small  copper  orna- 
ment 4  inches  long,  in  shape  of  a  serpent. 

Iron  was  of  very  infrequent  occurrence  in  cache-pits.  On  Septem- 
ber 19,  1879,  Dr.  Metz  foimd  a  piece  of  an  iron  hatchet  or  toma- 
hawk, 13  inches  below  the  surface  in  the  leaf  mould  between  two 
cache-pits.  Mr.  Swanton  found  a  flat  piece  2  inches  long  by  1^ 
inches  wide  in  the  first  pit  he  opened.  This  was  3  feet  1  inch  be- 
low the  surface  and  at  least  1  foot  below  the  level  of  the  hard-pan. 
In  pit  I,  66,  another  piece  was  encountered  at  a  depth  of  3  feet 
below  the  level  of  the  hard-pan  and  4  J  feet  from  the  surface. 

R.  E.  Merwin  foimd  an  iron  ring  in  pit  98,  Trench  D.  The  ring 
was  27  inches  below  the  surface  of  the  groimd,  the  leaf  mould 
being  4  inches  in  depth.  There  was  no  evidence  of  its  intrusive 
origin  as  there  was  no  root  hole  above  it.  Skeleton  65  was  buried 
with  its  head  in  the  cache-pit  on  the  level  with  the  ring,  but  the 
ring  was  21  inches  from  the  skull. 
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B.  W,  Merwin  found  a  piece  of  iron  in  f«t  27,  Trench  I.  This 
"as  a  perforated  piece  of  iron,  little  ondised.  It  came  from  a 
depth  of  one  foot  eight  inches,  the  soil  above  it  being  black  earth 
nuied  with  potsherds  and  shells.  Merwin  thought  that  it  must 
liave  voiced  down  a  root  hole,  as  there  was  a  root  hole  5  inches 
Ainty,  about  3  inches  in  diameter. 


M 


Fio.  4.     MAmaowiLLi  Sin 
Crcii  iBrtJnn  of  ■bCDdoned  knd  filled  CMht-inta  Irom  B.  W.  Msrwin's  DOIC-btKikg;  a.  Pit  3.  ' 
Treodi  G;  h,  Rl  34s.  TreDcfa  H;  c.  Pit  30>.  Tnoeh  I;  d.  Pit  20.  Traneh  I.    In  cominan 
with  pcAriy  kU  pit!  of  tliii  rit«i  potaberdi,  Tmrioiu  impkmaaU  sml  the  booe*  of  uiimali 
*cn  found  in  tiM  icluw  with  which  they  wen  Elted. 

Mr.  SwantOD  found  fragments  of  blue  glass  beads  in  three 
cache-pits  (I,  44;  I,  64;  IV,  31).  Mr.  B.  W.  Merwin  also  found 
a  blue  ^asB  bead  in  one  of  the  pits  that  he  excavated. 

Form  of  ihe  Cache-pits.  The  great  majority  of  the  pits  were 
round  or  oval  in  shape,  but  Dr.  Metz  discovered  some  that  were 
oblong.  He  records  about  ten  of  these.  The  first  of  this  shape, 
opened  May  19,  1879,  was  3  ft.  2  in.  in  depth,  7  ft.  3  in.  long, 
and  4  ft.  6  in.  wide.  It  contained  16  inches  of  ashes.  The  follow- 
ing is  his  description  of  one  of  the  oblong  pits: 

October  17,  1S79 

I^rge  oblong  cache^it.    Depth  4  ft.  3  in.,  length  S  (t.,  width  6  ft.  S  in. 
Contentai  leaf  mould  10  in. 
Ashes  and  Band  10  in. 
Pure  ashes  15  in. 
Sand  6  in. 

Aabes,  charoofd,  and  bowlders,  10  in. 
^wcimenB:   one  grooved  stone  honuner,  one  elkhom  implement,  one  targe 
piece  of  elkhom,  broken  bowlden,  potsherda,  bear  cranium,  flints. 
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It  will  be  observed  that  the  contents  of  the  oblong  pits  are  not^ 
different  in  character  from  the  round  ones.  Apparently  the  later 
investigators  did  not  find  any  of  these  oblong  pits. 

The  circular  and  oval  cache-pits  occasionally  had  a  larger  di- 
ameter at  the  bottom  than  at  the  top  and  often  the  reverse.  Bot- 
tle-shaped cache-pits  also  occurred. 

Grouping  in  Relation  to  Burials.  The  cache-pits  were  often 
found  in  groups,  as  may  be  seen  from  the  plan  of  the  cemetery 
(plate  30).  Sometimes  two  or  more  pits  were  dug  so  close  together 
that  their  sides  intersected. 

Generally  speaking  the  site  was  divided  into  portions  rich  in 
cache-pits  and  with  very  few  burials  on  the  one  hand,  and  parts 
with  many  burials  and  few  pits  on  the  other.  It  seems  that  for 
the  most  part  the  pits  are  not  connected  with  the  burials  except 
fortuitously.  In  a  few  instances,  which  have  been  dealt  with 
under  the  consideration  of  the  burials,  bodies  were  buried  in  the 
cache-pits,  simply  because  the  empty  pit  offered  a  convenient 
ready-made  grave.  In  other  cases  bodies  were  buried  over  these 
pits,  or  cache-pits  were  dug  through  burials.  Yet  there  is  noth- 
ing that  points  to  any  special  relationship  between  the  graves  and 
the  pits. 

On  the  other  hand  there  is  no  doubt  at  all  that  the  graves  and 
the  pits  were  made  by  one  and  the  same  people  during  the  same 
period.  The  identity  of  artifacts  in  the  pits  with  those  found  in 
the  graves  establishes  this  fact  beyond  question. 

Purpose  of  the  Cache-pits.  The  earlier  excavators  seem  to  have 
considered  the  existence  of  this  large  number  of  pits,  laboriously 
dug  down  through  the  hard-pan,  as  more  or  less  of  a  mystery.  Yet 
there  is  no  evidence  of  their  having  subserved  any  obscure  esoteric 
purpose.  On  the  contrary  it  seems  that  they  were  dug  for  a  very 
practical  end. 

All  of  the  investigators  note  that  for  the  most  part  the  bottoms 
and  walls  of  the  pits  show  no  trace  of  the  action  of  fire,  but  that 
the  ashes  and  other  charred  debris  seem  to  have  been  dumped 
into  the  pits  after  having  been  subjected  to  the  action  of  fire.  In 
a  few  instances  fires  seem  to  have  been  made  in  partially  filled 
pits,  or  burning  embers  were  emptied  into  the  pits. 

In  the  opinion  of  the  present  writer  the  cache-pits  were  con- 
structed primarily  for  the  storage  of  com  and  other  goods.     At 
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the  harvest  time  the  maize  crop  belonging  to  each  family  was  de- 
posited in  a  nmnber  of  pits  grouped  together  and  located  con- 
veniently near  the  house-site  or  place  of  habitation.  Indeed  these 
pits  may  often  have  been  within  the  houses  or  huts.  In  the  course 
of  the  winter  the  pits  were  emptied  one  after  another  and  the 
empty  pits  became  successively  the  receptacles  into  which  were 
swept  the  accumulating  ashes,  food  remains,  and  other  debris  of 
the  hearth  and  home.  When  a  pit  showed  stratification  of  con- 
tents it  was  because  it  was  filled  with  rubbish  gradually,  and  when 
the  contents  were  unstratified  it  was  due  to  the  dumping  of  a 
large  amount  of  refuse  into  the  pit  at  one  time.  Some  of  the 
stratified  pits  were  probably  left  partially  filled  for  a  considerable 
length  of  time;  fires  were  occasionally  made  in  them,  and  in  a  few 
instances  the  empty  or  partially  filled  pits  were  utilized  as  graves. 

Ample  indication  that  the  pits  were  used  as  granaries  is  afforded 
by  the  two  pits  described  above,  in  which  Dr.  Metz  found  charred 
shelled  com  and  charred  com  on  the  cob  covered  with  matting 
(figure  1,  c,  d). 

Historical  evidence  confirms  the  conclusion  that  the  pits  were 
granaries.  Wood  says  in  speaking  of  the  customs  of  the  New 
England  Indians:  ^ 

Their  corne  being  ripe,  they  gathered  it,  and  drying  it  hard  in  the  Sunne, 
conveighed  it  to  their  bames,  which  be  great  holes  digged  in  the  ground  in  the 
form  of  a  brass  pot,  seeled  with  rinds  of  trees,  wherein  they  put  their  come. 

Morgan  also  states  the  following  in  regard  to  the  com  pits  of 
the  Iroquois:* 

The  Iroquois  were  accustomed  to  bury  their  surplus  com,  and  also  their 
charred  green  com,  in  caches  in  which  the  former  would  preserve  uninjured 
throughout  the  year,  and  the  latter  for  a  much  longer  period.  They  excavated 
a  pit,  made  a  bark  bottom  and  sides,  and  having  deposited  their  com  within 
it,  a  bark  roof,  water-tight,  was  constructed  over  it,  and  the  whole  covered 
up  with  earth.  Pits  of  charred  com  are  still  found  near  their  ancient  settle- 
ments. Cured  venison  and  other  meats  were  buried  in  the  same  manner,  except 
that  the  bark  repository  was  lined  with  deer-skins. 

The  above  also  explains  the  reason  for  the  carbonized  condition 
of  the  com  found  in  the  pits  by  Dr.  Metz. 

»  William  Wood,  New  England^t  Prospect,  p.  100. 
>  L.  H.  Morgan,  League  of  the  Iroquoit,  p.  319. 
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Additional  evidence  is  furnished  by  Catlin,  who,  in  speaking 
the  Mandan  Indians  says:^ 

The  green  com  season  is  one  of  great  festivity  with  them,  and  one  of  mu( 
importance.  The  greater  part  of  their  crop  is  eaten  during  these  festival 
and  the  remainder  is  gathered  and  dried  on  the  cob,  before  it  has  ripenei 
and  packed  away  in  '^ caches''  (as  the  French  call  them),  holes  in  the  grouo) 
some  six  or  seven  feet  deep,  the  insides  of  which  are  somewhat  in  the  form  of 
jug,  and  tightly  closed  at  the  top.  The  com,  and  even  dried  meat  and  pec 
mican,  are  placed  in  these  caches,  being  packed  tight  aroimd  the  sides,  wii 
prairie  grass,  and  effectually  preserved  through  the  severest  winters. 

Alice  G.  Fletcher,  also,  in  speaking  of  the  expeditions  of  tl 
Omahas,  says:* 

If  any  were  so  fortunate  as  to  possess  a  surplus  supply  of  food  or  clothio 
they  would  store  it  in  a  cache,  which  they  might  either  conceal  or  leave  u 
disguised.  The  cache  was  dug  in  a  dry  place,  sometimes  lined  with  pok 
but  often  left  with  no  wall  but  the  hard  soil.  The  goods  were  covered  wi 
skins,  the  earth  was  thrown  over,  and  the  place  marked  with  piles  of  ston 
—  meat,  com,  clothing,  and  other  personal  property  were  kept  for  months 
this  manner,  and  no  one  disturbed  the  hidden  store. 

That  caches  of  this  character  were  used  by  the  Indians  over 
very  wide  area  in  North  America  is  shown  by  their  e?dsten< 
among  the  Thompson  Indians  of  British  Columbia.  In  regard  ' 
their  methods  of  storing  food,  James  Teit  says: '. 

The  most  common  cache  is  the  Indian  cellar.  This  is  used  solely  for  t 
storing  of  berries,  fish,  etc.  A  circular  hole  about  four  feet  in  depth,  and  of  tl 
necessary  diameter,  is  dug.  In  it  are  carefully  laid  the  articles  to  be  store 
If  these  are  berries  or  roots,  they  are  placed  in  baskets,  and  wrapped  over  wi 
birch  bark.  The  roof  is  then  put  on.  It  consists  of  small  poles  laid  close 
side  by  side  across  the  excavation.  Above  them  are  laid  in  the  same  manni 
but  at  right  angles,  another  row  of  poles.  The  structure  is  then  covered  wi 
pine  needles  and  earth. 

H.  I.  Smith  states  that  pits  which  are  supposed  to  be  the  r 
mains  of  the  cellars  are  found  near  the  ancient  undergroui 
house-sites  in  the  Thompson  River  region.* 

In  the  mound  region  in  general,  archaeological  confirmation 
the  identity  of  the  "  ash-pits  "  with  caches  mentioned  by  tl 
historians  is  not  lacking. 

1  Geo.  Catlin,  North  American  Indian*,  vol.  i,  p.  121  et  seq. 

>  Alice  C.  Fletcher,  Tribal  Life  Among  the  Omaha*,  Century  Magaiine,  January,  1896,  p.  4i 

*  James  Teit,  Tfie  Thompton  Indian*  of  Briti*h  Columbia,  p.  198  et  seq. 

*  H.  I.  Smith,  Memoir*  American  Mueeum  Natural  Hietory,  vol.  ii,  no.  6,  p.  403. 
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Speaking  of  the  enclosures  in  New  York,  Squier  says:  * 

The  first  feature  which  attracts  notice  upon  entering  them  is  a  number  of 
pits  or  excavations  in  the  earth,  usuaUy  at  points  which  are  most  elevated 
and  dry.  These  pits  are  occasionally  of  considerable  size,  and  are  popularly 
oalled  ''  wells,''  although  nothing  is  more  obvious  than  that  they  could  never 
liave  been  designed  for  any  such  piupose.  They  are  usually  3  to  4,  but  some- 
t;iines  from  6  to  8,  feet  in  depth,  and  of  proportionate  size  at  the  top.  Their 
I>urpo0e  became  sufficiently  evident  upon  excavation.  They  were  the  caches 
ixi  which  the  former  occupants  of  these  works  deposited  their  stores.  Parched 
cx>m,  now  completely  carbonized  by  long  exposure,  is  to  be  discovered  in 
c^onsiderable  abundance  in  many  of  them.  Instances  fell  under  my  notice 
^%where  it  has  been  foimd  untouched  to  the  amount  of  bushels  in  these  primi- 
'^ive  depositories.  Traces  of  the  bark  and  thin  slips  of  wood,  by  which  the 
cieposits  were  surroimded,  are  also  frequently  to  be  found. 

Thomas  in  his  work  on  Mound  Explorations  identifies  pits  of 
"this  character  with  caches.^ 

Finally  Alice  C.  Fletgher  writes  of  the  caches  of  the  Omaha 
Indians  as  follows:' 

Each  family  had  outside  the  lodge  a  cache,  and  some  of  the  famihes  would 
have  two.  These  caches  would  be  used  sometimes  for  two  or  three  years,  but 
after  a  time  the  posts  would  become  worm-eaten  or  the  rain  get  in  and  if  the 
cache  was  not  repaired,  as  it  occasionally  was,  a  new  one  would  be  built  close 
beside  it  and  the  old  one  taken  for  other  uses  to  be  described.  In  the  cache 
was  kept  the  winter  supply  of  com,  dried  meat  and  other  provisions  and  the 
gala  dresses  and  ornaments  of  various  kinds.  These  were  kept  in  parfleche 
packs;  also  the  sacred  articles,  such  as  medicine  bags,  or  sacred  bowls,  etc. 
When  a  village  was  attacked  it  was  always  considered  important  to  try  and 
bum  the  caches.  Fire  was  put  in  the  cache  and  the  articles  consumed  in  the 
hole;  sometimes  they  were  only  charred.  A  malicious  person  having  a  grudge 
would  sometimes  take  revenge  by  burning  a  cache. 

The  old  caches  were  used-  for  ash-pits.  The  accumulations  of  ashes  in  the 
center  fireplace  (a  circular  depression  in  the  center  of  the  lodge)  would  be 
cleared,  and  the  ashes  thrown  in  the  pit.  So  also  the  bones  and  refuse  of  eat- 
ing, and  of  feasts,  and  the  broken  implements  and  weapons,  worn-out  moccasins, 
And  other  articles.  When  the  pit  was  filled  up  it  was  closed  over  and  another 
One  taken.  The  sites  of  the  old  villages  are  honeycombed  with  these  caches, 
^ixe  Indians  say,  and  I  am  invited  to  examine  them  if  I  like,  the  Indians  laugh- 
ing heartily  at  my  queer  curiosity. 

*  E.  G.  Squier,  Smithgonian  Contributiont  to  Knowledge,  vol.  ii,  p.  12  et  8eq. 
s  Cf.  Thomas,  Twelfth  Report  Bureau  Ameriear^  Bthnotogyt  p.  32  et  seq. 

*  Peabody  Mueeum  Reports,  vol.  iii,  pp.  357,  358. 
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HEARTHS  AND  OTHER  REMAINS 
Hearths  and  Fire  Places.    J.  R.  Swanton  says  in  his  report : 

Hearths  are  formed  by  a  few  stones  laid  side  by  side.  They  were  usually 
a  foot  to  a  foot  and  a  half  in  depth  and  two  to  three  feet  in  diameter,  thou^ 
the  outline  was  by  no  means  always  circular. 

Mr.  Swanton  excavated  thirteen  of  these  hearths  or  fire  places, 
R.  E.  Merwin  describes  four,  and  B.  W.  Merwin  two.  Dr.  Metz 
apparently  did  not  distinguish  the  hearths  from  the  shallower 
cache-pits.  From  the  number  of  burned  stones  which  he,  in  con- 
trast with  the  other  excavators,  describes  as  found  in  the  cache- 
pits,  it  seems  clear  that  the  earlier  inhabitants  of  the  village 
often  dumped  their  hearth  stones  with  their  ashes  into  the  cache- 
pits  at  the  end  of  the  season,  and  that  they  often  used  the  depres- 
sions in  the  earth,  caused  by  partially  filled  cache-pits,  as  hearths. 

The  following  discovery  described  by  Dr.  Metz  is  certainly  a 
hearth: 

Monday f  March  31,  1879,  Under  the  leaf  mould  I  discovered  a  circular 
layer  of  ashes  4  inches  deep  and  below  it  were  burnt  limestones  and  bowlders. 
Below  these  was  a  layer  of  mussel  shells  (unio)  3  inches  thick.  Below  the 
shells  a  large  round  bowlder  upon  which  rested  an  elliptical  flint  instrument, 
3  inches  long.  The  bowlder  rested  upon  a  layer  of  sand  8  inches  deep,  and  on 
the  clay  partially  covered  by  the  sand  and  at  a  total  depth  of  2\  feet  were  two 
large  prongs  of  elkhom. 

R.  E.  Merwin  describes  as  follows  certain  of  the  hearths  explored 
by  him: 

Hearth  1,  Trench  A 

Depth  of  top  of  rocks  below  surface  of  ground,  13  in. 

Total  depth  of  depression,  25  in. 

Depth  of  depression  below  surface  of  hard-pan,  6  in. 

The  depression  or  pit  was  of  irregular  shape  being  5  ft.  2  in.  long,  and  3  ft. 
9  in.  at  its  widest  part.  Throughout  the  pit  charred  wood  was  found  in  great 
abundance.  Within  the  pit  and  resting  on  the  hard-pan  were  arranged  ir- 
regular pieces  of  limestone  varying  in  size  from  1  inch  in  diameter  to  10  inches, 
and  also  a  number  of  pieces  of  sandstone.  These  stones  showed  action  of  fire 
as  did  the  floor  and  walls  of  the  pit.  No  charred  animal  bones  were  found  or 
any  artifacts.  One  potsherd  was  found  above  the  pile  in  the  loam  5  inches 
below  the  surface. 
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Hearth  I,  Trench  B 

Total  depth  below  surface,  2  ft.  7  in. 
Depth  below  surface  of  hard-pan,  5  in. 
Leaf  mould,  3  in. 
Diameter,  23}  in. 

This  was  a  saucer-like  depression  in  the  hard-pan.  The  sides  were  not 
burnt.  Four  inches  above  hard-pan  was  a  layer  of  large  unbumt  rocks,  below 
^his  a  stratum  of  black  earth  mixed  with  ashes.  In  this  were  foimd  the  frag- 
^oents  of  the  skuU  of  a  bear  and  a  few  fragmentary  animal  bones.  Two 
inches  below  surface  of  hard-pan  was  a  layer  of  burnt  clay  1  inch  thick,  and 
^low  it  was  black  earth  with  a  great  amount  of  ashes.  All  of  the  following 
^ds  in  this  stratimi  were  burnt:  a  large  potsherd,  6  grains  of  com,  frag- 
itieiitary  animal  bones,  and  a  burnt  clay  ball. 

^Ir.  Swanton  distinguishes  between  hearths  and  fire  places.  The 
letter  he  defines  as  "  areas  on  the  surface  of  the  hard-pan  where  the 
®oil  had  been  reddened  by  fire." 

There  was  a  great  variation  in  the  size  and  shape  of  these  areas.  .  .  .  Usu- 
^y  siich  fire  places  seemed  to  bear  no  definite  relation  to  ash-pits  or  burials, 
^bough  there  may  be  an  exception  in  the  case  of  skeleton  IV,  27,  which  lay 
^Ver  a  stratiun  of  charcoal  covering  a  layer  of  red  earth,  probably  a  fire  place. 
'^h-pit  IV,  10  was  surroimded  by  fire  place  23.  To  the  uniformity  and  ap- 
t^arent  absence  of  importance  of  these  fire  places  we  must  except  fire  places 
^,  36,  and  37,  Trench  IV.  Fire  place  29  from  its  singular  shape  and  the 
Peculiarity  of  its  contents  and  surroundings  I  have  ventured  to  call  an  altar. 
^t  bears  some  resemblance  to  the  altars  found  at  the  Turner  Group  of  mounds 
higher  up  the  Little  Miami  River.  This  altar  was  a  small  saucer-like  depres- 
Bion  in  the  surface  of  the  hard-pan,  baked  red  by  fire  and  filled  with  very  fine 
white  ashes.  Its  depth  below  the  surface  was  2  ft.  10  in.  and  its  diameter 
1  ft.  9  in.  The  depth  of  the  hollow  forming  this  altar  was  7  inches.  The  head  of 
skeleton  IV,  30,  lay  beside  this  altar,  and  ash-pit  IV,  26,  was  a  short  distance  off. 
Fire  place  36  was  similar  to  the  others  except  that  it  was  connected  with  the 
altar  and  unlike  other  fire  places,  pieces  of  a  pot  or  of  pots  were  found  imbedded 
in  the  discolored  soil.  This  discolored  soil  was  about  2  inches  in  thickness. 
Pire  place  37  also  in  all  probability  had  something  to  do  with  the  altar,  but  it 
wsa  not  directly  connected  with  it. 

The  present  writer  feels  that  the  evidence  upon  which  Mr. 
Swanton  based  his  opinion  that  fire  place  36  was  an  "  altar  "  is 
insufficient. 

B.  W.  Merwin  found  two  of  these  burnt  places  in  Trench  E.  It 
seems  probable  that  these  fire  places  and  hearths  mark  the  site 
of  habitations  or  camp-fires. 
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Post-holes.    Mr.  Swanton  writes  in  his  report: 

Under  the  general  name  of  "  post-holes  "  I  have  catalogued  many  lit^ 
excavations  too  small  for  cache-pits,  and  of  rather  doubtful  significant 
These  were  usually  one  to  two  feet  in  diameter,  by  from  two  to  four  feet 
depth,  running  one  or  two  feet  into  the  hard-pan.    Their  contents  were 
insignificant  —  a  bed  of  ashes,  some  charcoal,  a  few  bones,  a  little  charrec^ 
wood,  a  few  limestone  pebbles,  and  a  celt  or  two  being  about  all  that  was  dis-* — 
covered.    The  pits  containing  charred  wood  may  reaUy  have  been  post-holes. 
No  one  can  tell  about  the  others. 

Dr.  Metz  probably  did  not  distinguish  these  "  post-holes  "  from 
cache-pits.  Mr.  Swanton  records  about  a  dozen  of  them,  R.  E. 
Merwin  30,  B.  W.  Merwin  25.  They  were  evidently  found  for 
the  most  part  in  the  northeastern  portion  of  the  cemetery,  and 
especially  in  Trench  F  and  Trench  I.  The  majority  of  them 
contained  nothing  but  mixed  earth  and  charred  wood.  Those  re- 
ported by  R.  E.  Merwin  varied  from  6  inches  to  11  inches  in  diam- 
eter, averaging  about  8  inches,  the  depths  being  from  2^  to  3  feet. 
They  are  therefore  smaller  than  those  reported  by  Mr.  Swanton. 
Those  excavated  by  B.  W.  Merwin  were  of  similar  dimensions 
but  with  a  slightly  larger  range  in  diameter  and  depth.  Some- 
times there  were  a  few  bones,  potsherds,  stones,  and  ashes  in  them. 

It  seems  probable  that  many  of  these  **  post-holes  "  of  small 
diameter,  were,  as  Mr.  Swanton  suggests,  actually  what  the  name 
implies.  Some  of  the  larger  ones  may  have  been  small  cache-pits, 
but  they  were  usually  imstratified. 

Kitchen-middens.  Dr.  Metz  discovered  two  kitchen-middens 
in  the  course  of  his  work  in  the  cemetery.  The  first  of  these  he 
describes  in  his  notes  as  follows: 

March  20  to  April  1,  1880 

Work  in  the  kitchen-midden  was  continued  until  April  1,  and  having 
reached  the  head  of  the  ravine,  it  was  deemed  advisable  to  abandon  further 
excavations  at  this  point  for  the  present.  This  deposit  of  kitchen  refuse 
extended  34}  feet  across  the  head  of  a  ravine  on  the  west  side  of  the  plateau, 
averaging  in  depth  6  to  7  feet,  and  was  made  up  of  irregular  deposits  of  ashes, 
charcoal  and  sand,  animal  remains,  unio  shells,  and  sherds. 

This  midden  also  yielded  a  few  burials  and  cache-pits,  and  many- 
artifacts.  On  April  2,  a  second  kitchen-midden  was  discovered  on 
the  eastern  edge  of  the  plateau.  This  is  evidently  the  one  subse- 
quently explored  by  R.  E.  Merwin  in  1907. 
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Mr.  Swanton  excavated  a  kitchen-midden  in  his  portion  of  the 
cemetery  which  occupied  a  depression  running  east  and  west. 

The  width  of  this  midden  was  about  thirty  feet;  its  length,  as  far  as  traced 
about  seventy,  though  it  ran  a  considerable  distance  further  east.    In  the 
deepest  place  this  kitchen-midden  measured  about  four  feet,  shallowing  gradu- 
ally on  each  side.    The  average  depth  may  have  been  about  three  feet.    The 
.soil  composing  this  kitchen-midden  was  dark  and  rich  and  similar  to  the 
forest  mould,  except  that  layers  of  ashes  were  very  common,  often  extending 
to  the  very  bottom.    A  great  deal  of  charcoal  was  scattered  throughout  but 
the  proportion  of  animal  bones  was  comparatively  meager.    Flints  and  flint 
points  were  common  and  so  many  small  articles  of  interest  were  discovered 
t;hat  it  was  found  advisable  to  pass  all  the  earth  through  screens. 

The  kitchen-midden  explored  by  R.  E.  Merwin  near  Trench  C 
tad  been  formed  by  filling  up  a  small  ravine  with  refuse.  He 
states  that  it  was  about  40  feet  long,  8  to  12  feet  wide,  and  varied 
in  depth  from  3  feet  6  inches  to  5  feet.  The  following  is  a  list  of  the 
objects  found  in  this  refuse  heap: 


Human  mandible,  1 

Human  patella,  1 

Perforated  shells,  30 

Stone  celts,  3. 

Stone  celts  (fragmentary),  2 

Worked  stones,  3 

Sharpening  stones,  21 

Flint  points,  23 

Flint  knives,  3 

Flint  scrapers,  4 

Flint  rejects,  21 

Bone  cylinders,  12 

Bone  bead,  1 

Worked  antler  tips,  23 

Worked  antlers,  29 


Antler  blades,  9 

Fragments  of  bone  fish-hooks,  2 

Bone  awls,  12 

Bone  awls  (fragmentary),  12 

Notched  bone  awl,  1 

Fragmentary  bone  scrapers,  48 

Perforated  bone  (4  holes),  1 

Notched  bones,  2 

Notched  antler,  1 

Grooved  hammerstone,  1 

Stone  implements,  2 

Shell  object,  1 

Piece  cannel  coal,  1 

Reject  antler  points,  2 


Mr.  B.  W.  Merwin  also  explored  a  kitchen-midden  in  the  ravine, 
running  north  and  south.    This  midden  had  the  following  section: 


Leaf  mould,  10  in. 
Black  dirt,  1  ft.  10  in. 
Ashes  and  black  dirt,  2  ft.  4  in. 
Qay,  3  ft.  2  in. 


Ashes,  4  ft.  3  in. 

Black  dirt  and  ashes,  5  ft.  1  in. 

Black  dirt  and  clay,  7  ft.  7  in. 


Most  of  the  specimens  in  this  midden  were  foimd  in  the  ashes 
at  depths  varying  from  3  feet  2  inches  to  4  feet  3  inches. 
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House  Circles.  Before  the  existence  of  the  cemetery  on  this 
site  was  known,  Dr.  Metz  in  his  survey  of  the  monuments  of  the 
region  had  recorded  the  existence  of  a  number  of  circular  depres- 
sions on  the  Stites  property  on  the  northeastern  portion  of  the 
plateau.  On  June  24,  25,  26,  four  of  these  circles  were  investigated 
by  him,  by  running  trenches  3  to  5  feet  wide  through  their  centers. 

In  one  of  these  was  found  a  bed  of  ashes  20  inbhes  below  the  surface,  con- 
taining potsherds,  animal  remains,  and  charcoal.  Near  the  edges  of  the  de- 
pressions were  found  an  occasional  implement  or  arrowpoint. 

When  Professor  Putnam  visited  the  site  in  May,  1882,  he  ex- 
cavated four  more  of  these  circles  (plate  30).  The  following  are 
extracts  from  his  note-book: 

May  6,  1882.    Circle  No.  1 

Trench  started  north  and  south.  Outside  to  outside  of  circle  43  feet.  At 
southern  end  of  trench  numerous  animal  bones,  burnt  limestones,  unio  shells, 
and  potsherds  in  the  leaf  mould.  Also  a  worked  antler  tip  and  several  flint 
chips,  a  rude  hoe  (7),  and  on  the  clay  or  an  inch  or  two  below  its  surface  was 
a  rude  grooved  axe. 

In  the  center  of  the  circle  lying  on  the  clay  we  came  to  a  layer  of  stones. 
Took  the  stones  up  and  found  ashes  and  charcoal  and  burnt  clay  under  them. 
This  was  a  fire  place.  Leaf  mould  1}  feet  at  north  end,  2  feet  in  center  and  2} 
feet  at  south  end  of  trench.  At  the  north  end  of  the  ditch  were  many  small 
burnt  stones,  a  very  few  animal  bones,  and  a  few  unio  shells.  In  the  central 
portion  were  a  number  of  potsherds,  clam  shells,  two  broken  flints,  a  broken 
flat  stone  with  hole  (gorget).  The  central  ditch  was  run  to  the  east.  Finished 
the  trenches  but  found  nothing  else  of  importance. 

The  fire  place  in  the  center  was  on  the  clay  and  there  is  every  reason  to  be- 
lieve that  the  floor  of  the  house  was  hard  clay.  Now  the  question  is  how  much 
of  the  leaf  mould  was  in  existence  at  the  time  the  house  was  occupied  ?  The 
two  feet  in  the  center  over  the  fire  stones  has  certainly  formed  since  the  house 
went  to  decay.  How  much  have  the  earth  worms  done  here  ?  In  digging  the 
trenches  very  few  worms  were  found,  probably  not  over  a  dozen  or  twenty  in 
the  whole  day's  work  of  three  men. 

May  8.    Circle  No.  2  about  60  ft.  northwest  of  No.  1. 

Trench  runs  northeast  to  southwest.  In  the  center  under  6  inches  of  leaf 
mould  was  a  bed  of  ashes  4  inches  deep,  about  5  feet  in  diameter.  Ashes  were 
fresh  and  comparatively  recent.  Under  the  ashes  was  17  inches  of  leaf  mould. 
To  the  south  of  the  center  were  several  bricks,  a  few  inches  in  the  leaf  mould. 
It  was  evident  that  there  had  been  some  recent  white  man's  work  on  the  site 
of  the  circle,  probably  a  sugar  boiling  camp.  A  few  animal  bones  and  a  few 
potsherds,  and  several  flint  chips  were  found.  On  clearing  out  under  the 
recent  ash-bed  we  came  to  about  2  inches  of  very  black  old  ashes  on  the 
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surface  of  the  clay  17  inches  from  the  surface  of  the  leaf  mould.  In  this  bed 
of  ashes  were  a  few  flint  chips  and  fragments  of  pottery.  The  only  thing  found 
in  the  recent  upper  bed  was  a  fragment  of  pressed  brick  showing  its  recent 
origin. 

Circle  3  was  about  40  feet  south  of  I.  It  consisted  of  an  embank- 
ment 9  feet  in  width  and  had  a  diameter  of  43  feet  inside  the  em- 
bankment. Number  4  consisted  of  an  embankment  12  feet  wide 
which  adjoined  that  of  3  on  the  southeastern  side.  The  diameter 
from  outside  to  outside  was  58  feet.  These  circles  yielded  finds 
similar  to  those  above  described. 

These  circles  certainly  are  the  remains  of  houses  or  huts.  As 
has  been  pointed  out  above  it  seems  probable  that  these  were  the 
habitations  of  the  later  dwellers  on  the  site,  since  the  successive 
villages  seem  to  have  moved  from  the  southwestern  portion  of 
the  plateau  in  a  northeasterly  direction,  probably  owing  to  the 
accumulation  of  debris  on  the  site  and  the  large  niunber  of  burials. 
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ARTIFACTS  FROM  THE  SITE 

Bt  Charles  C.  Willoughbt 

^i^neral  Distribution  of  Types.  In  stud3ring  the  artifacts  from 
^  site,  it  should  be  remembered  that  most  of  them  are  of  types 
^i8ed  at  the  time  of,  or  immediately  preceding,  the  first  intercourse 
of  the  northeastern  Indians  with  Europeans.  Perhaps  the  most 
^inctive  stone  implements  are  the  mullers  or  pestles  having  a 
"^t  expanded  base,  the  discoidal  stones,  and  the  chipped  ad25e 
blades.  Broadly  speaking,  these  three  types  are  characteristic  of 
^  area  enclosed  by  a  circle  about  five  hundred  miles  in  diameter, 
^th  its  center  near  Louisville,  Kentucky,  and  taking  in  the  greater 
Portion  of  Ohio,  Indiana,  Illinois,  Kentucky  and  Tennessee.  It 
^  almost  wholly  within  the  Algonquian  and  Iroquoian  areas. 

The  distribution  of  certain  types  of  shell  objects  from  the  site 
^  probably  about  the  same.  On  the  other  hand,  most  of  the  ordi- 
nary forms  of  stone  implements  and  shell  ornaments  have,  of 
course,  a  much  wider  range. 

So  far  as  the  distribution  of  the  rarer  types  of  antler  and  bone 
objects  is  concerned,  but  little  data  outside  of  Ohio  are  available 
for  comparison.  Probably  the  most  distinctive  and  least  widely 
ranging  group  of  artifacts  is  the  pottery.  The  group  seems  to  be 
confined  principally  to  southern  Ohio  and  certain  portions  of 
Indiana  and  Kentucky. 

Knives  and  the  Larger  Projectile  Points.  On  plate  5  are  illus- 
trated most  of  the  forms  of  flint  knives  recovered  from  the  cache- 
pits  and  general  refuse.  It  is,  of  course,  possible  that  some  of  these 
may  be  projectile  points,  but  the  greater  number  were  probably 
knife  blades  which  were  hafted  in  short  wooden  handles  and  were 
employed  in  the  manifold  uses  to  which  the  implement  is  adapted. 
In  looking  over  the  large  number  of  tools  made  of  antler,  and  the 
chips  and  refuse  pieces  of  this  material  foimd  everywhere  upon 
this  site,  abundant  evidence  is  shown  of  the  efficiency  of  the  flint 
knife  as  a  cutting  implement. 
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Perhaps  the  most  interesting  example  in  the  collection  is  shown 
at  k.  This  is  made  of  white  flint,  and  the  broad  blade,  comprising 
the  upper  one-fourth  of  the  implement,  is  thin  and  beautifully 
chipped  to  a  sharp  cutting  edge.  Its  lower  three-fourths  forms  the 
handle,  which  was  undoubtedly  wrapped  with  buckskin  or  similar 
material  as  a  protection  to  the  hand. 

The  knife  or  scraper  figured  in  n,  is  of  the  uncommon  beveled 
type.  It  is  a  little  less  than  half  an  inch  thick,  with  an  abrupt 
chisel-like  bevel  at  the  left  of  the  side  shown  in  the  drawing,  and 
it  also  has  the  usual  corresponding  bevel  upon  the  other  side  of 
the  opposite  face. 

Neariy  all  knives  of  this  type  have  the  bevel  upon  the  left  side 
when  held  with  the  base  toward  the  observer.  The  reason  for  this 
seems  obvious,  when  we  remember  that  most  Indians  are  right- 
handed,  and  in  using  the  modem  steel  curved  knife  draw  the  blade 
toward  them  in  cutting.  Experiments  show  that  this  form  of 
flint  blade  with  its  wide-angled  serrated  edge  is  especially  useful 
in  working  wood. 

Very  few  of  the  larger  blades,  such  as  are  illustrated  in  1,  m,  o, 
were  found. 

It  is  possible  that  m  may  have  been  a  spear  point,  as  the  shank, 
which  is  broken  off,  seems  to  have  been  somewhat  narrow  for  the 
attachment  of  a  suitable  knife  handle. 

The  more  ordinary  forms  of  knife  blades,  such  as  are  illustrated 
u^  Sy  by  i»  jy  ^th  their  broad  strong  shanks  for  the  attachment  of 
hafts,  were  fairly  common,  as  were  also  the  thin  finely  chipped 
leaf-shaped  blades  (a)  which  were  probably  employed  in  more 
delicate  work,  such  as  fla>dng  and  cutting  up  animals,  cutting  out 
buckskin  garments,  etc.,  for  which  they  are  especially  adapted. 

In  the  American  Naturalist  for  January,  1902,  the  present  writer 
figured  and  described  ten  prehistoric  hafted  flint  knives  from  the 
cliff -houses  and  burial  caves  of  the  Southwest.  The  following  forms 
shown  on  plate  5  were  represented:  triangular  (d),  leaf-shaped  (a), 
stemmed  (h,  j),  and  notched  (i).  These  were  secured  to  the  handler 
in  most  cases  with  a  cement  made  of  gum.    In  one  instance  th^ 
cement  was  reinforced  with  twine  wrapping,  and  in  another  ex- 
ample the  notched  blade  was  fastened  with  sinew.  In  two  instances 
the  blade  was  set  at  a  considerable  angle  to  the  handle.    One  o^ 
the  specimens  resembled  a  pocket  knife  somewhat  more  than  haLC 
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Knini,  projeotilB  pointa  vid  fcrmpu*.     (About  ).) 


NEAR  MADISONVILLE,  OHIO  49 

open.  In  the  Mexican  collection  of  the  Museum  are  eight  pre- 
historic hafted  blades  of  the  leaf-shaped  and  triangular  types, 
about  two  and  a  half  to  seven  inches  long,  with  handles  ranging 
about  five  to  seven  inches,  which  illustrate  the  manner  of  hafting 
the  larger  chipped  implements  of  these  forms.  The  blades  were 
secured  to  the  handles  with  gum  only. 

Very  few  of  the  sharp  edged  flaked  knives,  shown  in  b,  were 
found  during  the  explorations.  The  making  of  these  required  ex- 
ceptional skill,  and  they  were  used  necessarily  for  the  most  delicate 
work,  such  as  cutting  hair  and  thin  dressed  skin  and  trimming 
feathers,  for  the  edge  is  very  easily  dulled. 

A  considerable  number  of  the  ordinary  flint  rejects  and  chips 
were  recovered  such  as  are  nearly  always  foimd  upon  Indian  vil- 
lage sites,  but  there  is  no  indication  that  chipped  implements  were 
manufactured  here  in  unusual  quantities. 

Arrowmaker's  Tools.  On  plate  6,  a-g,  are  shown  several  flint- 
working  punches  of  antler.  A  considerable  number  of  these  were 
obtained,  the  majority  being  about  one  and  a  half  inches  long  and 
three-eighths  of  an  inch  in  diameter.  A  few,  however,  were  larger. 
These  were  used  undoubtedly  with  a  hammer  of  stone  or  hard 
wood,  in  flaking  suitable  pieces  of  flint  from  large  masses,  and  for 
the  roughing  out  of  blades  and  projectile  points.  In  a  number  of 
specimens,  one  end  is  battered  or  split  from  repeated  blows  of  the 
hammer.  Unlike  the  ordinary  antler  flakers  used  in  finishing  blades 
by  pressure,  the  ends  of  these  punches  are  nearly  always  symmetric 
caUy  rounded. 

A  piece  of  antler  from  which  punches  have  been  cut  is  shown  in  h. 
The  antler  was  worked  into  a  rod  several  inches  long,  with  an  im- 
^orked  portion  at  one  end  for  a  handle.  The  rod  was  then  cut  into 
sections.  Many  of  these  refuse  pieces  were  found  in  the  debris. 

In  the  accounts  of  the  process  of  flint  chipping  by  the  Indians 

^ere  are  few  references  to  the  punch  and  hammer.   It  is  apparent, 

however,  that  their  use  was  wide-spread  as  a  preliminary  process 

^  the  final  pressure  flaking  by  the  ordinary  antler  tools  with 

special  working  ends.    In  the  collections  of  the  Museum  there  are 

e^mples  of  these  punches  from  the  village  sites  in  other  sections 

^f  Ohio,  from  the  Iroquoian  sites  in  New  York,  one  good  specimen 

from  a  Maine  shell-heap,  and  a  number  from  various  places  in  the 

Mississippi  VaUey. 
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CatliiL  in  desoifainf  the  prooes  of  aiiwiimldiig  amoDg  the 
ApMfae.  savs  that  the  flmt  to  be  worked  was  placed  in  the  left 
hand  where  it  was  finnhr  heid  by  twx>  or  more  fingeR.  Tlie  punch 
was  grasped  between  the  thumb  and  twx>  fiupas^  of  the  li^t  hand, 
and  a  coopKntor  atting  in  front  with  a  maDet  of  Toy  hard  wood 
Fcmek  the  punch  upon  its  upper  csmL  Both  the  holder  and  strikei 
sang,  and  the  strcd^es  of  the  maDet  were  given  in  time  with  the 
muac.=  This  apparently  refei?  to  the  blocking  out  of  suitable 
pieces  for  finishing  by  pressure  flaking. 

In  his  iDuminating  paper  cm  Tahi  archcfy  ^  Dr.  Pope  gives  an 
interesting  description  of  T<hi'g  method  of  "^•Ig'^c  anowpoints. 


A  honVifT  oi  ohridian  was  skanered  by  tluumiiig  a  rock  upaa  iL  Thi 
chnnki  tlxos  obtained  vere  broken  into  anaDer  sop  by  hnldmg  a  abort  segment 
of  deer  bom  or  piece  of  bcoe  afainsi  a  projecting  snf ace,  and  ■naitlT  stiikiDi 
h  a  gianfing  blov  vhb  a  sune.  The  reedhing  flakeB  of  ohnidian  best  suited 
for  arrov  heads  vere  roagfahr  three  inches  kmiL.  an  inch  and  a  half  wide,  and 
half  an  inch 


These  were  chif^ied  into  anowpoints  with  theaidof  theordinai^ 
pressure  flaker  of  antler. 

The  longer  pressure  flakers  were  mudi  less  conmion  on  this  ati 
than  the  pundies.  Three  of  these,  made  of  antler,  are  shown  ii 
plate  6.  i,  j,  k.  Their  lower  ends  are  spedaDy  formed  for  the  kinc 
of  work  required.  They  were  used  in  the  more  ddicate  flakini 
necessary  in  finishing  the  finer  blades  and  points.  These  lonf 
flakers  may  have  been  used  without  a  haft,  but  some  of  the  shortei 
ones  of  the  same  type  from  existing  tribes  are  fastaned  to  handles 
of  varying  lengths,  some  of  which  are  long  oiough  to  aUow  th( 
free  end  to  be  held  between  the  arm  and  body  of  the  worker. 

The  relatively  large  number  of  the  short  antler  punches  found  ii 
c<xnparison  with  the  long  pressure  flakers  (the  ratio  being  rouged] 
about  one  hundred  to  one)  would  seem  to  indicate  that  the  smalle: 
pimches  may  have  been  used  in  the  final  flaking  of  at  least  a  con 
siderable  portion  of  the  coarser  chipped  implements. 

Figures  1,  m,  plate  6,  represent  examples  of  a  certain  group  o 
stones,  showing  abrasions  and  other  marks  of  use,  whidi  probably 
served  in  preparing  sinew  and  perhaps  as  hammers  for  antle 

1  Geocse  Cstlin,  UM  BmmMm,  pp.  1S4-185. 

>  Sastoo  T.  Pope,  Tmki  Anhtnr,  rnnr.  of  Cftlif .  Pul>:kmtkMH,  Amcr.  Areh.  awl  Eth..  ▼« 
'  pp.  116-117.  awl  plate  27. 


^KuoDT  McsBirai  Papebs 


Vol.  VIII,  PL4TB  6 


MlDiaOMTILLB  BiTB 
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Irrowiluft  wTVDflbca;  p^»  Airowiluft  finubaL     (About  |.) 
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I  utler  with  Inouad  il«»ntioD;  i.  Dedcn  iodwd  upon/;  ff,  Fli 
d  in  hiuuftn  varMbra;  A.  Antler  vrowp^nt  *mb<ddftd  In  bumui 
it  Torpin'a  rum.  usar  Madiionville:  I,  Antlar  point  on  my  old  u 
ina.    (About  |,) 
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puiichee  in  arrowmaking.  Stones  of  like  character  were  found 
^^rith  three  arrowmaking  outfits  in  Iroquoian  graves  during  the 
I^eabody  Museum  explorations  in  western  New  York. 

On  the  same  plate,  n,  o,  are  shown  two  arrowshaft  straighteners 
of  antler.  These  were  used  in  preparing  the  twigs  out  of  which  the 
fihaits  were  made.  The  twig  was  heated  and  passed  through  the 
hole  in  the  implement  which  was  used  as  a  wrench  or  lever  to 
straighten  its  bends  and  irregularities.  Arrowshaft  straighteners 
^^  irood,  horn,  and  ivory,  from  the  Eskimo,  Athapascan,  Shosho- 
^^an  and  other  tribes  are  in  the  collections  of  the  Museum.  In 
^1^  connection  it  is  interesting  to  note  the  resemblance  of  these 
^^adisonville  implements  to  the  so-called  "  b&tons  de  conunande- 
^^^nt "  of  the  French  caves,  some  of  which  were  probably  used  to 
^i^ghten  the  shafts  of  arrows  or  darts.  The  end  of  the  small  tine 
^f  the  straightener,  shown  in  n,  is  rounded  and  smooth  and  has 
Evidently  been  used  as  a  flaker. 

Specimens  of  the  typical  sandstone  arrowshaft  smoothers  or 
^iiishers  are  illustrated  in  p,  q,  r.  Most  of  the  examples  found  were 
^itigments.   In  use,  the  shaft  was  drawn  through  the  grooves  of  a 
pair  of  these  stones  held  faces  together  in  the  hand. 

Arrowpoints.  Plate  7,  f,  shows  four  specimens  illustrating  the 
range  in  size  and  form  of  the  antler  arrowpoints,  which  are  relar 
tively  abundant  on  this  site.  Those  having  a  barb  are  comparer 
tively  rare.  A  number  of  imfinished  points  were  recovered  which 
illustrate  clearly  the  process  of  making.  In  d,  are  figured  two 
antler  tips  which  have  been  encircled  by  a  groove  and  then  broken 
off.  These  were  evidently  cast  aside  for  the  reason  that  it  would 
involve  more  labor  to  cut  away  the  broken  portion  below  the 
groove,  than  to  groove  another  tine  and  break  it  squarely  off  as  in 
the  third  example.  After  detachment  the  tip  was  trinmied  down 
and  shaped  as  illustrated  in  e,  probably  with  a  beaver  tooth  chisel 
or  flint  knife,  then  drilled  and  finished  by  grinding  or  scraping. 

These  points  have  a  wide  distribution  and  were  used  over  a  con- 
siderable portion  of  the  central  and  eastern  United  States.  Beau- 
tiful examples  are  in  the  collections  of  the  Museum  from  the  Ohio 
burial  mounds,  and  also  on  very  old  historic  arrows  from  the 
southeastern  Indians.   One  of  the  latter  is  figured  in  1. 

An  antler  point  of  this  type  embedded  in  the  vertebra  of  a 
human  skeleton  is  shown  in  h.   This  was  taken  from  a  grave  at 
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Turpin's  Farm  not  far  from  Madisonville.  The  Indian  had  been 
shot  from  behind. 

The  point  figured  in  i,  seems  to  be  too  large  for  an  arrow  and  it 
may  have  been  used  on  a  small  spear.  Only  a  very  few  as  large  as 
this  were  fomid.  The  specimen  illustrated  in  j,  however,  is  un- 
doubtedly a  spear  point.  The  design  shown  in  k,  consisting  of 
crosses,  zigzag  lines,  and  what  seems  to  be  an  inverted  spear  with 
ornamented  shaft  and  lai^  head,  is  cut  upon  it  in  incised  lines. 
This  is  from  a  cache-pit  in  Trench  H. 

So  far  as  can  be  judged  from  the  specimens  collected,  the  triangu- 
lar flint  points  of  the  type  illustrated  in  c,  seem  to  have  been  the 
favorite  among  these  Indians,  although  the  antler  points  above 
described  were  nearly  as  conmion.  They  are  made  mostly  from  a 
yellowish  gray  flint  of  various  shades  and  are  quite  delicately 
chipped.  This  form  was  also  the  favorite  among  the  Iroquoian 
tribes.  A  vertebra  of  a  skeleton  from  Trench  D  with  one  of  these 
points  embedded  in  the  bone  is  shown  in  g. 

Very  few  notched  or  stenmied  arrowpoints  were  recovered. 
Some  of  these  are  illustrated  in  b.  One  cannot  be  certain,  how- 
ever, that  all  were  used  as  points  for  arrows,  although  most  of 
them  probably  were,  as  they  seem  too  small  for  knives,  and  the 
width  of  the  bases  between  the  notches  is  not  sufficient  for  the 
attachment  of  a  practical  knife  handle. 

Flint  Drills.  Several  flint  drills  are  represented  in  a,  of  this  plate. 
A  considerable  number  of  these  were  obtained  from  the  cache-pits 
and  general  debris. 

A  few  drills  of  like  form,  hafted  in  wooden  handles,  have  been 
taken  from  cliff-houses  and  burial  caves  in  the  Southwest,  which 
indicate  in  general  the  probable  method  of  hafting  the  Madison- 
ville specimens.  The  most  common  way  seems  to  have  been  to 
insert  the  broad  end  of  the  drill  into  a  notch  in  one  end  of  a  handle 
six  or  eight  inches  in  length,  where  it  was  secured  with  pitch  and 
twine  wrappings.  This  handle  or  shaft  was  twirled  between  the 
hands,  or  with  the  aid  of  some  mechanical  contrivance  like  the 
bow,  which  was  in  use  for  this  purpose  in  the  Southwest  previous 
to  the  arrival  of  the  Whites.  Another  method  is  shown  by  a  speci- 
men from  Colorado.  A  short  stick  was  split  through  the  center, 
and  the  broad  face  of  the  drill  was  placed  between  the  two  pieces 
at  about  equal  distance  from  the  opposite  ends,  with  the  drill 
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point  projecting  at  right  angles  to  the  length  of  the  stick.  The 
two  halves  of  the  handle  were  then  bound  securely  together.  In 
use  the  handle  must  have  been  grasped  with  the  drill  projecting 
between  the  two  middle  fingers. 

Skin-dressing  Tools.  On  plate  8  are  illustrated  four  bone  beam- 
era  for  removing  the  hair  from  skins  which  were  firat  made  wet 
and  folded,  or  left  in  a  pile  untU  the  hair  became  loosened  by  fer- 
mentation. The  skin  was  then  thrown  hair-side  uppermost  over 
a  rounded  piece  of  wood  or  section  of  tree  trunk.  The  beamer 
was  seized  with  one  end  in  each  hand,  and  applied  to  that  portion 
of  the  skin  lying  over  the  beam.  A  light  scraping  with  the  sharp 
edges  of  the  tool  rendered  the  skin  clean  and  free  from  hair.  By  far 
the  greater  number  of  beamera  were  made  from  the  cannon  bones 
of  the  deer.  Two  of  these  are  shown  in  b,  c.  Fragments  of  several 
hundred  of  these  were  obtained.  They  were  usually  broken  near 
the  middle  as  this  was  the  thinnest  and  most  fragile  part  of  the 
tool.  Only  a  comparatively  small  number  of  unbroken  ones  were 
recovered.  Among  these  are  a  few  which  are  unfinished  and  clearly 
show  the  process  of  making.  One  method  was  to  widen  and  deepen 
the  natural  longitudinal  groove  on  the  broad  face  of  the  bone, 
probably  with  the  rounded  edge  of  a  flint  scraper,  until  the  required 
sharp  edges  upon  either  side  were  produced.  Another  was  to  cut 
a  longitudinal  slit  through  the  wall  and  scrape  away  the  bone 
upon  either  side  until  the  proper  edges  were  formed. 

As  the  edges  became  dulled  by  use  they  were  again  sharpened 
by  scraping,  and  the  process  was  repeated  until,  in  many  instances, 
the  middle  of  the  tool  became  so  weakened  that  it  apparently 
broke  in  use  and  was  thrown  aside. 

Another  favorite  bone  from  which  beamera  were  made  was  the 
long  spinal  process  of  the  buffalo  (d).  These  were  less  common 
than  those  made  from  deer  bones,  fragments  of  sixty  or  seventy 
were  recovered,  together  with  a  few  perfect  ones.  Their  length 
ranged  from  about  eleven  to  sixteen  inches.  Other  bones  of  the 
buffalo  were  rarely  found  in  the  refuse. 

It  is  probable  that  during  the  occupation  of  this  site,  buffalo  were 
not  unconmion  in  the  section  of  the  Little  Miami  Valley  which  the 
village  overlooked.  If  they  were  hunted  to  any  great  extent,  how- 
ever, the  Indians  evidently  brought  the  meat  to  the  village  upon 
the  headland,  leaving  most  of  the  bones,  excepting  such  as  were 
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selected  for  the  making  of  implements,  in  the  valley.  Zeisberger,^ 
who  wrote  in  1780,  says  the  buffalo  at  that  time  were  found  near 
the  mouth  of  the  Muskingum,  and  were  reported  in  considerable 
numbers  along  the  Scioto. 

Judging  from  the  large  number  of  bones  of  the  deer  in  the  refuse 
of  the  site,  it  seems  to  have  been  the  favorite  food  animal  of  these 
Indians. 

A  very  few  beamers  were  obtained  wrought  from  the  larger  leg 
bones  of  the  deer  and  elk.  The  example  shown  in  a,  is  made  from 
a  femur  of  the  puma. 

The  more  essential  tools  employed  in  skin-dressing  are  the  beam> 
ers  above  described,  and  the  scraper  or  ^'grainer,''  which  is  used 
for  removing  from  the  inner  side  of  the  skin  the  adherent  fat  and 
skin  muscles,  and  also  for  ''  graining  ''  or  softening  the  skin  as  it 
dries.  Various  kinds  of  these  instruments  were  in  use  by  Indians 
in  general.  They  were  often  made  of  the  tibia  of  the  deer,  cut  to  a 
chisel-shaped  edge  which  was  notched  or  serrated  to  render  it  more 
eflScient.  This  seems  to  be  a  much  more  practical  tool  than  the 
adze-like  scrapers  with  smooth  edges  used  for  this  purpose  by 
some  of  the  tribes  of  the  Plains  region.  There  is  no  evidence,  how- 
ever, that  the  people  of  this  site  used  a  bone  "  grainer  "  of  this 
form.  Another  and  equally  effective  tool  of  chipped  flint  seems  to 
have  been  preferred. 

One  of  the  most  effective  skin-scrapers  employed  in  recent  times 
by  the  Eskimo,  but  now  abandoned  among  tribes  who  have  lost 
the  art  of  stone  chipping,  is  the  form  shown  on  plate  8,  e-j.  Among 
the  Eskimo  they  were  usually  hafted  in  short  wooden  handles 
elaborately  wrought  to  fit  the  hand  perfectly.  They  were  also 
sometimes  hafted  in  ordinary  straight  handles. 

Flint  blades  of  this  form  with  their  scraping  edges  often  beauti- 
fully serrated  were  recovered  in  large  numbers  from  the  general 
refuse  of  this  site.  They  were  probably  hafted  by  inserting  their 
narrower  ends  into  straight  wooden  handles,  and  were  doubtless 
used  largely  in  skin-dressing,  but  were  probably  also  employed  in 
working  bone  and  wood.  It  is  not  improbable  that  certain  types 
of  antler  blades  (plate  14,  e,  f)  may  also  have  been  used  as  skin- 
scrapers. 

1  David  Zeiaberger,  Hittory  of  the  Northern  American  Indiaru,  p.  59. 
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Chipped  scrapers  of  erratic  shapes,  such  as  occur  in  most  collec- 
tions, examples  of  which  are  shown  on  plate  5,  c,  were  very  rare. 
Only  about  a  dozen  were  found  during  the  explorations  by  the 
Museum. 

Giooyeless  Stone  Axes.  Perhaps  the  most  highly  developed 
stone  implements  from  this  site  are  the  grooveless  axes  made  of 
very  compact  varieties  of  stone,  the  majority  being  carefully 
formed  and  polished.  Most  of  these  were  obtained  from  cache- 
pits.  Three  are  illustrated  in  plate  9,  i,  j,  k,  and  the  common 
method  of  hafting  is  shown  in  1.  Sometimes  the  shorter  blades  of 
this  tjrpe  were  set  into  a  hole  which  did  not  pass  through  the 
handle;  but  in  the  majority  of  cases  the  haft  was  perforated  and 
the  upper  end  of  the  blade  projected,  as  is  conclusively  shown  by 
five  prehistoric  examples  in  their  original  handles  which  have  been 
taken  from  the  beds  of  streams  in  the  Iroquoian  and  Algonquian 
areas.  In  the  sixth  hafted  specimen  known  to  the  writer,  the  blade 
is  set  into  a  hole  which  does  not  perforate  the  handle. 

The  larger  grooveless  axes  were  probably  used  principally  as  im- 
plements for  cutting  wood,  both  with  and  without  the  aid  of  fire, 
while  the  smaller  specimens  may  have  been  employed  both  as 
implements  and  weapons.  Most  references  to  stone  axes  among 
the  Indians  by  the  earlier  writers  probably  relate  to  the  grooveless 
type.  In  New  England  a  few  were  in  use  in  the  first  half  of  the 
Seventeenth  Century.  Johnson  in  1654  refers  evidently  to  this  form 
as  foUows:  **  They  had  a  small  number  of  Mawhawks  [tomahawks] 
Hammers,  which  are  made  of  stone  having  a  long  pike  on  one  side 
and  a  hole  in  the  handle  which  they  tye  about  their  wrists."  ^ 

Gookin  refers  to  ''  tomahawks  made  of  wood  like  a  poleaxe  with 
a  sharpened  stone  fastened  therein."  *  And  Williams  says  that 
trees  were  felled  with  a  **  stone  set  in  a  wooden  haft." ' 

As  the  grooveless  axe  was  evidently  highly  prized  by  the  occu- 
pants of  the  Madisonville  site,  it  undoubtedly  continued  in  use  till 
replaced  by  iron  blades  similar  to  those  illustrated  on  plate  18,  o-r. 
Very  few  small  stone  blades  of  this  class  were  recovered  during  the 
exploration.  One  of  hematite,  typical  of  the  miniature  axes  of 
this  material  from  Ohio  and  the  neighboring  region,  is  figured  (g). 
This  was  found  in  a  cache-pit. 

^  Edward  Johnaon,  A  Hutory  cf  New  EnoUmd,  p.  114. 

*  Daniel  QookiD.  Hiaiorieal  CoiUeHona,  Mam.  HUt.  ColL  let  S.  Repr.  ISfiO,  voL  i,  p.  152. 

*  Roger  WiUiame,  Key  into  the  Lanouage  of  America,  R.  I.  Hiat.  Coll.,  vol.  i.  p.  190. 
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So  far  as  the  explorations  of  the  Museum  show,  the  grooved  axe 
wa49  unknown  to  the  occupants  of  this  site. 

Stone  Adze  Blades.  Very  few  stone  adze  blades  were  recovered. 
They  seem  to  have  held  a  subordinate  place  among  the  implements 
of  this  people.  The  antler  blades  so  common  here  may  have  served 
their  needs  as  well.  They  certainly  were  more  quickly  fashioned 
and  there  was  an  abundance  of  material  from  which  to  make  them. 

A  few  chipped  stone  adzes  poHshed  near  the  cutting  edge  were 
found,  nearly  all  from  cache-pits.  These  belong  to  a  type  much 
more  conunon  in  the  region  of  the  lower  Ohio  and  Mississippi 
Rivers,  than  in  the  north.  Three  are  illustrated  on  plate  9,  a — c. 
They  are  made  of  a  cream-colored  chert  or  flint.  The  one  shown  in 
a,  was  found  with  a  skeleton. 

Two  adze  blades  of  poUshed  stone  of  the  ordinary  form  are 
figured  in  d  and  e.  The  larger  of  the  two  lay  near  the  right  femur 
of  a  skeleton  in  Trench  D.  The  probable  method  of  hafting  these 
implements  is  shown  in  f.  A  small  and  finely  finished  blade  of 
compact  slate  carefully  polished  is  illustrated  in  h.  This  was 
probably  used  with  the  aid  of  fire  in  making  the  finer  perishable 
objects  of  wood  which  were  undoubtedly  common  among  the 
people,  and  which  the  fragment  of  wooden  food  bowl,  figured  in  e, 
plate  21,  wilL  serve  to  illustrate. 

Anvils,  Hammer-stones,  and  Grinding  Stones.  Thomas  Hariot, 
writing  of  the  Virginia  Indians  in  1587,  tells  us  that  each  house- 
hold had  stones  for  cracking  nuts  and  for  grinding  shell  and  other 
materials.^  This  statement  would  doubtless  be  equally  true  if  ap- 
pUed  at  that  time  to  almost  any  tribe  inhabiting  the  section  east 
of  the  Mississippi. 

Anvils,  hammer-stones,  and  stones  for  grinding  were  very  abun- 
dant on  the  site  under  consideration,  and  must  have  been  conmion 
objects  in  all  of  the  houses.  The  anvils,  or  pitted  stones,  as  they 
are  more  conmionly  called,  were  of  the  type  usually  abundant  on 
old  village  sites.  Two  of  them  are  illustrated  on  plate  10,  d,  e. 
These  stones  vary  considerably,  some  of  them  being  much  larger 
than  the  ones  illustrated.  Their  form  and  size  were,  of  course, 
determined  by  the  water- worn  stones  from  which  they  are  made, 
for  they  are  usually  unmodified  save  for  the  depression  pecked 

>  ThonuM  Hariot,  A  Bruf  and  Tru4  Report  of  the  New  Found  Land  of  Viroinia,  Holbein 
edition,  p.  25. 
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upon  one  or  both  sides.  It  is  generally  conceded  that  these  house- 
bold  objects  are  primarily  anvils  on  which  acorns,  hickory  and 
other  nuts  were  cracked.  The  bones  of  food  animalB  were  probably 
^^i^Ushed  on  the  larger  anvils.    They  also  undoubtedly  served  for 
other  domestic  purposes.   Some  df  the  smaller  ones  are  battered 
^ong  their  edges,  the  result  of  being  used  as  hand  hammers. 

-A  considerable  number  of  the  round  hammer-stones  were  found, 
^^  the  t3rpe  illustrated  in  f ,  g,  such  as  occur  upon  many  ot  the  vil- 
^^-^  sites  east  of  the  Mississippi.  These  are  usually  made  of  chert, 
^Vlartzite  or  other  hard  varieties,  and  are  thought  to  have  been 
^^%ed  among  other  purposes  for  pecking  or  roughing  out  various 
^tone  implements. 

A  very  large  number  of  fragments  of  sandstone  and  limestone 

^^ere  found,  with  one  or  more  abraded  surfaces,  which  had  been 

^^eed  for  rasping  or  grinding  in  the  making  of  various  objects  of 

^bell^  bone,  antler,  wood  or  the  softer  varieties  of  stone.   In  some 

^Xistances  these  abrading  stones  were  of  special  forms,  like  the 

grooved  fragnients  of  limestone  shown  on  plate  21,  f-h,  which 

^^^ere  evidently  designed  for  finishing  cylindrical  objects  of  a  nature 

RjinilfLr  to  the  shafts  of  arrows  or  arrowpoint  flakers  of  antler. 

Slabs  of  limestone  of  various  sizes  were  apparently  used  for  grinding 

oom,  acorns,  paint  and  similar  materials,  one  or  both  faces  being 

^v^om  smooth,  or  a  depression  formed  by  continued  rubbing.  Two 

of  these  are  figured  on  plate  10,  i  and  j.   A  shallow  stone  mortar 

probably  for  grinding  paint  or  medicine  is  represented  in  h. 

The  pestles  or  mullers  were  mostly  of  the  form  shown  in  j,  which 
is  the  type  generally  used  by  Indians  of  the  Madisonville  culture 
over  a  lai^  portion  of  Ohio.  Another  and  rarer  form  is  illustrated 
in  k. 

Club  heads,  of  the  kind  figured  in  a-c,  plate  10,  were  not  un- 
conunon.  They  usually  consist  of  an  oblong  pebble  unmodified 
with  the  exception  of  the  encircling  groove,  although  occasionally 
one  is  wrought  over  nearly  the  entire  surface,  and  in  the  case  of  c, 
the  form  is  wholly  artificial.  These,  as  a  rule,  show  no  signs  of 
having  been  used  as  mauls;  they  were  probably  all  club  heads,  the 
weapon  being  similar  to  the  well-known  warclub  of  the  Plains 
tribes. 

Several  well-finished  objects  of  unknown  use  with  carefully 
ground  faces,  and  made  of  compact  altered  slate  were  obtained 
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during  the  exploration.  Three  of  these  are  figured  on  plate  21, 
i-k.  They  do  not  seem  to  have  been  employed  as  grinding  stones 
or  for  preparing  sinew.  With  our  present  knowledge,  no  definite 
use  can  be  assigned  to  them.  Ftve  or  six  small  discoidal  stones  of 
the  usual  type  were  recovered;  two  are  illustrated  in  1  and  m 
of  this  plate.  The  upper  one  is  perforated,  and  accompanied 
a  skeleton.  The  one  shown  in  m,  was  obtained  from  a  cache- 
pit.  They  are  probably  gaming  stones,  and  like  the  shell  gorgets 
with  the  characteristic  eye  markings,  seem  to  connect  at  least  a 
part  of  the  material  culture  of  this  people  with  that  of  the  tribes 
more  to  the  south. 

The  so-called  winged  ceremonial  stones,  which  form  so  attractive 
a  group  from  Ohio,  are  represented  in  the  collection  from  this  site 
by  a  single  fragment.  This  probably  belongs  to  an  older  culture 
and  doubtless  bears  no  relation  to  the  people  under  consideration. 

Fishing  Implements.  On  plate  11,  a-f,  are  illustrated  a  niunber 
of  fish  hooks  made  from  fragments  of  the  leg  bones  of  deer  or  other 
large  animals.  These  are  usually  grooved  near  tl^e  end  of  the 
shank  for  the  attachment  of  the  line.  The  one  shown  at  a,  however, 
is  perforated  at  this  point.  Hooks  in  the  process  of  making  are 
shown  in  g,  h,  i.  The  fragment  of  bone  was  perforated  near  one 
end,  probably  with  a  flint  drill,  and  grooved  or  cut  through  with 
flint  knives.  The  piece  was  removed  between  the  grooves  which 
intersect  at  the  perforation,  and  the  hook  finished  by  cutting  and 
grinding.  The  variation  in  the  size  of  the  hooks  perhaps  indicates 
the  wide  range  in  the  species  of  fish  sought.  One  broken  hook  was 
obtained  cut  from  a  unio  shell. 

The  harj)oon  points  shown  in  j-n  of  this  plate  are  jnade  of  antler. 
Their  bases  are  irregular  and  do  not  seem  to  have  been  so  caref  uUy 
fitted  to  the  socket  in  the  shaft  as  is  usual  among  northern  tribes. 
A  peculiar  feature  of  the  point,  m,  is  the  double  barb  and  double 
perforation  for  the  line.  The  harpoons,  of  which  these  are  a  part, 
were  probably  used  principally  in  taking  large  fish.  Most  of  these 
points  are  from  the  general  refuse  of  the  village  site,  but  one  speci- 
men (1)  was  found  with  a  skeleton. 

Awls  and  Needles.  Some  of  the  more  typical  awls  and  needles 
are  illustrated  on  plate  12.  Mat  needles  made  from  deer  ribs,  such 
as  were  probably  used  principally  for  sewing  together  flag  leaves 
in  making  mats  for  house  coverings,  are  shown  in  a-c.  Compara- 
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tiv^y  few  were  found  as  they  are  exceedin^y  fragile  and  perish- 
^^Ic.  These  needles  seem  to  indicate  that  mat  coverings  were  used 
^IK)n  the  houses  of  this  village.  The  mats  were  undoubtedly  of 
^^^  type  so  widely  distributed  in  Canada  and  the  northern  por- 
^on  of  the  United  States,  which  are  made  of  a  double  layer  of  flag 
^^^ves,  so  fastened  together  that  the  junction  of  the  edges  of  the 
l^^ves  in  each  layer  is  covered  by  the  central  portion  of  each  leaf 
^f  the  opposing  layer.  When  properly  adjust^  these  mats  make 
^  practically  waterproof  covering.  i 

A  number  of  fragments  of  needles  made  of  antler  and  having  a 
^^ircular  cross-section  were  found,  most  of  them  showing  more  or 
l^cs  curvature.  Two  are  illustrated  at  the  left  in  e.  In  the  third 
^^Xample  figured,  the  upper  portion  has  been  much  reduced  in  size, 
^^d  notches  were  cut  near  the  tip  to  which  the  thread  was  probably 
tied- 

SevenJ  well-polished  thin  perforators  of  bone  with  sharp  points 
"^ere  recovered,  two  of  which  are  shown  in  d. 

A  series  of  antler  pins  is  figured  in  f .  They  are  well  made  and 
A^ary  from  one  and  three-fourths  inches  to  eight  inches  in  length. 
^While  they  may  have  been  used  as  bodkins,  it  seems  probable  that 
tthey  were  designed  for  another  purpose. 

The  other  implements  shown  upon  the  plate  are  mostly  bodkins 
or  perforators  such  as  abound  in  the  refuse  of  this  village  site. 
They  are  made  from  various  bones  of  birds  and  quadrupeds,  the 
tarsal  bones  of  the  turkey  (g,  h),  and  the  ulnae  of  the  deer  (k), 
l)eing  favorites.  They  were  used  in  basket  making  and  for  many 
other  purposes. 

A  number  of  the  type  figured  in  h,  made  from  the  upper  portion 
of  the  tarsal  bone  of  the  turkey,  are  notched  along  the  upper  part, 
as  shown  at  the  left  in  the  figure.  This  is  probably  to  prevent  the 
fiber  or  thong  wrapping,  which  sometimes  serves  as  a  protection 
to  the  hand  in  similar  perforators,  from  slipping. 

The  specimen  shown  in  i,  is  a  half  of  a  broken  beamer  made  of  the 
cannon  bone  of  the  deer.  The  end  has  been  ground  to  a  thin  edge. 
The  implement  would  be  an  effective  one  for  use  in  the  construction 
of  coarse  splint  basketry.  Only  a  few  of  these  were  obtained. 

Antler  Blades.  Many  blades  were  found,  of  different  forms  and 
sices,  made  of  elk  antler,  but  it  is  difficult  to  determine  their  various 
functions  with  any  degree  of  certainty.  There  were  several  of  the 
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type  iDustrated  on  plate  13,  a,  b,  each  provided  with  a  deep  notch 
cm  the  inner  side  near  the  upper  end.  In  a,  the  upper  portion  has 
been  broken  off  throu^  the  original  notch,  and  repaired  by  cutting 
a  second  notch  below,  more  shaDow  than  the  first  and  showing 
little  wear.  In  the  type  specimen,  b,  considerable  wear  is  present 
at  the  sides  and  back,  near  to,  as  well  as  within,  the  notch.  The 
distribution  of  the  worn  surfaces  seems  to  indicate  hafting  in  the 
manner  diown  in  d.  AH  blades  of  this  form  have  the  base  of  an 
antler  branch  at  their  back,  the  lower  porticm  of  which  in  some 
specimens  is  considerably  worn.  It  is  probable  that  this  abrasion 
was  produced  by  a  withe  or  stout  thong  arranged  somewhat  as  in 
the  drawing. 

Another  blade  of  similar  shape,  but  probably  hafted  in  a  some- 
what different  manner,  is  illustrated  in  c.  Upon  either  side,  near 
its  upper  end,  are  shallow  notches  much  worn.  These  indicate 
that  the  hafting  must  have  been  similar  to  that  indicated  in  e. 

The  cutting  edges  of  these  instruments  are  sometimes  well  pre- 
served, but  they  neariy  all  show  wear.  Some  have  the  peculiar 
striae  noticeable  on  certain  stone  blades  generally  supposed  to  have 
been  used  as  hoes.  This  wear  occasionaUy  extends  upward  for  a 
considerable  distance  above  the  edge,  and  it  is  very  likely  that  they 
may  have  been  used  as  mattocks.  Others  may  have  been  employed 
in  working  charred  wood  for  which  their  edges  were  well  adapted. 

On  plate  14  are  illustrated  the  more  conunon  forms.  The  t3rpe 
represented  in  d,  e,  f,  was  the  most  abundant.  They  vary  in 
length  from  about  four  to  nine  inches,  and  many  of  them  were 
probably  hafted  after  the  manner  of  adzes.  Others,  especially 
those  with  irregular  edges,  may  have  been  used  as  hoes  or  digging 
implements  in  the  planting  and  the  care  of  gardens.  One  cannot 
readily  understand  how  implements  with  edges  like  those  in  d  and 
c,  could  be  used  advantageously  for  the  ordinary  purposes  of  an 
adze  or  scraper,  while  their  employment  as  Higging  imjdements, 
mig^t  tend  to  produce  this  irregularity  which  would  in  no  way  im- 
pair their  value. 

Blades  with  straight  or  rounded  edges,  as  in  e  and  f ,  may  have 
served  as  scrapers  in  skin-dressing  or  similar  work. 

The  specimen  illustrated  in  d,  is  especially  interesting  as  it 
diows  the  maiks  of  the  binding  material,  probably  bark  or  split 
roots,  which  secured  the  blade  to  its  handle.  The  tool  had  evidently 
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been  in  or  near  a  fire  which  consumed  the  bindings,  leaving  the 
blade  blackened  and  charred  where  the  burning  wrappings  came 
in  contact  with  it. 

A  number  of  specimens  are  perforated  as  indicated  in  a,  b,  c, 
but  the  holes  show  little  wear.  The  perforations  probably  served 
in  some  way  for  securing  the  lashing  which  bound  the  implement 
iA>  its  handle.  The  specimen,  c,  has  notches  near  its  upper  end  to 
assist  in  hafting.  The  example  illustrated  in  b,  has  less  conspicuous 
notches  near  its  upper  extremity  and  also  a  small  notch  upon  either 
side  below  the  perforation.    The  original  length  of  a  few  of  the 
blades  has  apparently  been  much  reduced  by  repeated  sharpening. 
Beaver  Toofh  Chisels.  The  Indians  who  inhabited  the  Madison- 
^ville  site,  as  well  as  nearly  all  the  tribes  living  in  the  beaver  country, 
xised  the  incisors  of  this  animal  for  chisels  or  cutting  implements. 
Chisels  made  from  the  upper  and  lower  incisors  are  illustrated 
in  plate  15,  e.   The  lower  incisors  are  much  more  commonly  used 
for  this  purpose  as  the  curvature  is  less.   The  hard  outer  enamel 
of  these  teeth  can  be  ground  to  a  keen  edge,  and  the  tool  is  ad- 
mirably adapted  for  making  the  smaller  and  more  delicate  objects 
of  wood,  bone  and  antler.    These  blades  were  hafted  in  short 
handles,  usually  of  wood  or  antler.   Antler  hafts,  some  of  which 
were  probably  used  with  beaver  tooth  blades,  are  found  on  certain 
Ohio  village  sites,  but  none  which  could  be  definitely  attributed 
to  this  use  were  obtained  at  Madisonville.   One  handle  of  antler 
is  shown  in  f,  plate  15.   This,  however,  more  probably  served  in 
hafting  a  small  flint  blade. 

All  of  Uie  beaver  tooth  cutting  implements  obtained  during  the 
Museum  exploration  were  of  the  chisel  type.  None  of  the  side 
cutting  knives,  such  as  occur  also  with  this  form  in  New  England 
and  certain  other  sections,  were  found. 

Historical  references  to  the  use  of  these  implements  are  rare. 
Captain  John  Smith  ^  writes  of  the  Virginia  Indian: 

to  make  the  noch  of  his  arrow,  he  hath  the  tooth  of  a  Beaver,  set  in  a  sticke, 
wherewith  he  grateth  it  by  degrees. 

He  also  says  that  bone  fish  hooks  were  worked  out  in  the  same 
way  —  "  grated  as  they  noch  their  arrows." 

In  the  collections  of  the  Peabody  Museum  are  two  old  beaver 
tooth  chisels  in  wooden  hafts,  which  were  obtained  years  ago  from 

>  Foyo^M  and  Ditetneriei,  Arber  edition,  toI.  i,  pp.  86i-^8<MI. 
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the  Eskimo  of  Bristol  Bay.  The  sharpened  tooth  is  inserted  into 
a  curved  perforation  running  from  one  end  through  to  the  side 
of  the  handle.  As  the  tooth  becomes  shortened  by  regrinding,  it  is 
adjusted  by  being  pushed  forward  from  the  side  of  the  haft. 

The  remarkable  wood  cutting  habits  of  the  beaver  undoubtedly 
exerted  a  marked  influence  in  the  choice  of  the  incisors  of  this 
animal  for  blades  of  cutting  implem^its,  and  it  is  in  keeping  with 
what  we  know  of  the  workings  of  the  imsophisticated  Indian 
mind  if  supernatural  powers  were  attributed  to  these  tools. 

Musical  Instruments.  About  twenty  of  the  flute-like  objects  of 
the  type  shown  in  plate  15,  d,  made  from  the  long  bones  of  birds, 
were  found  during  the  explorations  by  the  Museiun.  They  are 
mostly  small,  and  judging  from  the  unbroken  specimens  recovered 
the  number  of  finger  holes  range  from  five  to  nine,  the  usual  num- 
ber being  five  or  six.  The  holes  were  conunonly  about  one-half 
inch  apart,  but  in  one  specimen  the  centers  of  the  perforations  are 
placed  about  one-fourth  inch  from  each  other,  too  near,  it  would 
seem,  for  its  successful  manipulation  by  the  fingers  of  an  adult. 

These  instruments  are,  of  course,  distinct  from  the  bone  whistles 
of  ttie  modem  Plains  tribes  which  have  no  finger  holes,  and  they 
differ  materially  from  the  small  bone  flutes  of  the  Pueblo  region 
which  have  a  large  orifice  near  one  end  like  the  modem  flute. 

Similar  instruments  are  stUI  found  among  the  Thompson  Indians 
of  British  Columbia,  where  they  are  used  by  pubescent  girls  in 
their  ivn^nionios.  The  girl's  mouth  must  not  touch  the  surface  of 
the  water,  so  she  drinks  thTx>ugh  a  bone  tube.  These  are  generally 
(Jain,  but  some  of  them  are  furnished  with  holes  along  one  side  so 
as  to  Iv  iu^hI  also  as  a  whistle,  fn^iu  which  a  mmiber  of  notes  are 
(mxluiwl  in  imitation  of  N-arious  birds.  Sometimes  birds  are 
calk\l  with  thorn.  Thoiv  is  in  the  Mu^teum.  an  instrument  (rf  this 
tY|v  c\\lUvt<\l  by  Mr.  James  Teit  which  is  almost  a  duplicate  of 
siMuo  of  the  Madfc^wvillo  si^Hvimens, 

A  ^\\nsideraWo  numU^r  of  fn^nnents  of  ribs  of  deer  and  elk  were 
fouiu)  with  shallow  tnu^s\>M^*  gnxn-es,  about  one-fourth  to  one- 
half  ai\  inch  apsurt.  Two  of  the;^^  axv  shown  in  b  and  c,  platel5, 
aiHl  an  unluv^on  s^^vimen  is  illusinted  in  a.  In  addition  to  the 
unu^wx^  imH>\Ys  this  oxampk"  is  notched  akng  the  ccmvex  edge, 
iK^H"  iK>l<*hei^  app«inMXtly  havin|[  no  nation  to  the  grooves.  A 
tMt  «natt*rih«  txtvi^  al9o  found  without  the  trMksrerse  grooves. 
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but  having  notches  close  together  along  the  convex  edge.  These 
may  have  been  taUy  sticks  or  possibly  tools  for  smoothing  pottery, 
and  probably  bear  no  relation  to  the  above  specimens.  A  number 
of  fragments  of  the  former  type  show  considerable  wear  along  the 
center  of  the  grooved  side,  and  in  some  instances  the  grooves  at 
this  point  have  been  worn  partially  or  whoUy  away,  as  illustrated 
in  b,  by  the  continued  rubbing  of  the  scapula  or  other  accessory 
used  in  producing  the  sound. 

There  can  be  no  doubt  that  these  specimens  are  analogous  to 
the  well-known  notched  sticks  used  for  marking  time  in  the  dances 
of  the  Pueblo  Indians.  When  in  use  these  sticks  usually  rest  upon 
a  resonator  made  of  a  hollow  gourd  and  are  scraped  along  the 
notches  with  the  scapula  of  the  deer,  thus  producing  a  sharp 
rattling  sound.  Similar  instrmnents  made  of  the  notched  cannon 
bones  of  the  deer  and  used  with  scapula  scrapers  are  also  foimd 
among  the  Huichol  Indians  of  Mexico;^  and  notched  human  femora 
and  tibiae,  which  undoubtedly  served  a  like  purpose,  were  taken 
from  graves  by  Dr.  Lumholtz  at  Zacapa,  Mexico.* 

In  the  West  Indies  notched  gourds  were  used  for  this  purpose, 
and  notched  sticks,  with  a  plain  stick  for  a  scraper,  are  reported 
from  the  Utes  and  from  the  Iroquois  of  New  York  State.' 

Personal  Ornaments  of  Shell.   A  considerable  number  of  per- 
sonal ornaments  made  of  shell  were  obtained  from  graves.    The 
species  most  conmionly  used  was  probably  Fulgur  perversa  from 
the  coast  of  Florida,  although  a  number  of  specimens  made  ap- 
parently from  Fulgur  carica  were  found. 

The  common  unio  shells  of  the  inland  streams,  used  so  exten- 
sively for  spoons  and  implements,  do  not  seem  to  have  been  very 
IiigJUy  valued  for  the  production  of  ornaments,  although  several 
iii1>ere8ting  specimens  made  of  this  pearly  material  were  recov- 
er^<l-  On  plate  16,  a,  c,  are  shown  two  gorgets  cut  from  these 
f  x-esh  water  shells,  one  of  which  has  some  unintelligible  marking 
Ixi  incised  lines.  A  few  pendants,  were  also  obtained;  two  of  these 
ffX^  represented  in  j.   A  number  of  crudely  fashioned  discs  (s)  ap- 
proximately one-half  to  one  inch  in  diameter,  which  may  have 
\yeen  used  as  dice,  were  recovered.   One  might  be  disposed  to  con- 
jgjder  these  imfinished  discoidal  beads,  were  it  not  for  the  fact  that 

>  Ctl  Lumholta.  Unknown  Mexico,  vol.  ii,  p.  155. 
*  Jbid.,  p.  429. 

9  jnranoea  Morrb,  Calalogu*  cf  the  Croeby  Brown  ColUdion  of  Muaieal  InetrumenU,  vol  ii, 
p.  1S4. 
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only  a  very  few  finished  beads  of  this  type  were  found  during  the 
explorations.  A  large  one,  from  a  grave,  is  shown  in  t. 

The  other  objects  illustrated  upon  this  plate  are  made  from 
fulgur  shells,  some  of  which  were  undoubtedly  obtained  by  traffic 
with  more  southern  tribes.  The  gorget,  b,  cut  from  the  wall  of  a 
large  fulgur,  was  found  near  the  lower  jaw  of  a  skeleton.  The 
mask-like  gorgets,  d-h,  with  one  exception,  accompanied  skele- 
tons; g  was  found  near  the  lower  jaw  of  an  adult;  and  d  and  e  are 
from  graves  of  children.  The  latter  is  apparently  cut  from  one  of 
the  large  circular  gorgets  having  elaborate  designs,  which  are 
not  unconunon  in  Tennessee  and  Kentucky.  That  portion  of  the 
original  design  which  remains  upon  the  reverse  of  the  ornament  is 
shown  in  the  drawing.  These  specimens,  all  of  which  represent 
the  conventionalized  human  face,  recall  at  once  the  larger  gorgets 
of  the  same  general  type  from  the  graves  and  mounds  of  Tennessee 
and  Virginia,  illustrated  and  described  by  Holmes  in  his  Art  in 
Shell.  That  the  same  deity  or  personage  is  represented  by  the 
specimens  from  Madisonville  is  evident  from  the  design  surround- 
ing the  eye-like  perforations  in  g,  which  apparently  embodies  a 
like  symbolism  to  that  appearing  upon  the  specimens  figured  by 
Holmes. 

One  of  a  pair  of  mushroom-shaped  ornaments,  probably  ear 
plugs,  is  figured  in  i.  They  were  found  in  a  grave  by  Mr.  Swanton 
in  1897.  These  were  cut  from  large  fulgur  shells,  tand  are  very 
carefully  made,  each  being  a  close  duplicate  of  its  companion.  It 
is  probable  that  they  were  obtained  by  trade  from  the  more  south- 
em  Indians,  as  similar  specimens  have  been  taken  from  the  mounds 
of  Arkansas.  They  are  also  reported  from  Georgia.  The  Arkansas 
specimens,  however,  are  smaller  and  relatively  thicker  and  do  not 
have  the  perforation  at  the  lower  end. 

The  specimen  illustrated  in  k,  resembles  the  upper  portion  of 
the  ornament  above  described.  In  place  of  the  long  projection 
with  perforated  end,  however,  there  is  a  short  and  much  thinner 
perforated  projection  standing  out  at  an  angle  from  near  the  edge 
of  the  disc.  This  specimen  was  found  near  the  bones  of  the  left 
hand  of  a  skeleton.  A  similar  but  much  smaller  ornament,  taken 
from  a  cache-pit,  is  shown  in  the  drawing  below. 

In  m,  n,  of  the  above  plate,  are  figured  two  of  the  five  pendants 
made  of  small  fulgur  shells.     These  were  found  with  skeletons. 
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^Xllie  shells  are  unworked,  save  for  a  groove  or  perforation  near  the 
^KxnaUer  end  for  attaching  the  cord.  Three  of  these  are  made  from 
^%Jie  shells  of  FtUgur  perversa,  the  others  from  FtUgur  carcia. 

Only  two  small  "pins"  wrought  from  the  colmnellae  of  fulgur 
^lells  were  obtained  during  the  explorations  by  the  Museum.  One 
Ss  represented  in  r.  Both  were  found  with  skeletons.  Although 
310W  somewhat  disint^rated,  they  originally  bore  a  general  resem- 
l)lance  to  the  well-known  shell  pins  from  the  graves  of  the  Tennes- 
see region,  but  the  heads  are  much  flatter. 

Considering  the  number  of  burials,  very  few  shell  beads  were 
recovered.  Nearly  all  were  made  from  the  colmnellae  of  fulgur 
shells.  As  a  rule,  only  a  few  small  beads  of  the  type  shown  in  p, 
occurred  with  a  skeleton.  These  were  usually  found  at  the  wrist 
or  neck. 

The  large  massive  beads,  q,  made  from  the  colmnellae  of  FtUgur 
peroerm,  occurred  singly  or  in  groups  of  two  or  three.  Only  one 
necklace  worthy  of  the  name  was  obtained  during  the  explora- 
tions. This  was  found  with  a  skeleton  by  Mr.  Swanton  and  con- 
sisted of  fifty-five  beads  of  nearly  imiform  size,  made  from  the 
colmnellae  of  Fulgur  carica,  a  species  common  as  far  north  as 
Cape  Cod.  Seven  of  these  are  illustrated  in  o.  With  this  skeleton 
were  also  found  several  copper  beads  and  pendants,  the  copper 
ornamented  belt  and  the  iron  bead  illustrated  on  plate  IS,  g  and 
8,  and  also  two  very  large  shell  beads. 

There  were  a  few  pieces  of  bone  or  shell  without  perforations 
which  may  have  been  used  for  inlaying  in  wood,  an  art  in  which 
some  of  the  Algonquian  tribes  were  proficient.  One  of  these 
pieces  cut  from  unio  shell  is  illustrated  in  1. 

A  very  few  of  the  small  marginella  shells,  with  a  portion  of  the 
shoulder  ground  away  to  make  a  perforation  for  the  passage  of 
sinew  thread,  were  taken  from  graves.  These  were  probably  used 
in  forming  designs  upon  cloth  or  buckskin,  to  which  they  were 
sewed.  Probably  the  finest  example  of  this  work  extant  is  the 
''  Powhatan  ''  mantle  in  the  Ashmolean  Museum.  This  is  figured 
on  plate  15  of  the  tenth  volume  of  the  Reports  of  the  Biu^au  of 
American  Ethnology. 

Implements  and  UtensUs  of  ShelL  Unio  shells  were  found  in 
large  numbers  in  the  cache-pits  and  general  refuse  of  the  site.  The 
unworked  valves  were  often  used  as  spoons  and  ladles. 
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Many  of  the  pottery  vessels  contained  mush  or  other  food  when 
deposited  in  the  grave.  They  were  frequently  accompanied  by 
one  or  two  valves  of  this  shell,  placed  within  the  vessel  to  serve 
as  spoons. 

In  most  of  the  village  sites  in  southern  Ohio  which  belong  to  the 
Madisonville  culture,  a  few  spoons  cut  from  the  valves  of  this 
shell  are  foimd,  having  a  well-wrought  handle  upon  one  side.  Such 
spoons  are  common  in  the  graves  of  Tennessee  and  Kentucky. 
They  are  very  rare  indeed  at  this  site,  only  two  broken  examples 
being  in  the  Museum  collections,  one  of  which  is  illustrated  on  plate 
15,  k.  In  both  of  these  examples,  the  handle  is  furnished  with  a 
serrated  edge  admirably  adapted  for  the  cutting  of  meat  and  other 
solid  food,  which  generally  makes  up  a  portion  of  the  typical 
Indian  stew.  The  spoon  illustrated  has  a  perforation  to  receive 
the  suspending  cord.  A  third  well-made  spoon  from  this  site  is 
preserved  in  the  cabinet  of  the  Literary  and  Scientific  Society  of 
Madisonville  and  is  figured  in  Holmes's  Art  in  Shell  in  the  Report 
of  the  Bureau  of  Ethnology  for  1880-1881.  This  has  the  serrated 
cutting  edge  upon  one  side,  and  a  short  rounded  handle  which  is 
also  perforated  for  suspension. 

An  interesting  specimen,  probably  a  combined  spoon  and  food 
cutter,  is  shown  in  plate  15,  j.  The  shell  is  unmodified  except  near 
the  edge,  which  is  coarsely  serrated  —  probably  also  for  the  pur- 
pose of  rendering  it  more  effective  in  cutting.  Such  specimens  are 
rare  at  Madisonville,  but  are  foimd  more  conunonly  on  other  Ohio 
sites  of  this  culture. 

Several  himdred  implements  of  the  type  illustrated  on  plate  15, 
h,  i,  were  taken  from  the  cache-pits  and  general  refuse.  They  con- 
sist of  a  single  valve  of  unio  shell  with  a  perforation  about  half 
an  inch  in  diameter  near  the  center.  The  posterior  point  of  the 
valve,  in  some  instances,  shows  little  wear,  but  in  the  majority  of 
cases  is  worn  or  broken,  probably  in  cutting  or  hacking.  In  some 
of  the  better  preserved  specimens  this  portion  shows  careful  grind- 
ing to  a  well-finished  blunt  scraping  edge,  and  these  were  apparently 
not  used  for  cutting  or  hacking  but  for  scraping.  They  may  have 
been  employed  in  skin-dressing.  Practically  all  of  these  imple- 
ments have  the  opposite  end  near  the  hinge  blimted  by  breaking 
away  the  edge  of  the  shell  at  this  point.  This  was  probably  done 
to  facilitate  hafting.    The  great  majority  of  the  specimens  show 
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^^  wear  near  the  central  peif  oration.  When  signs  of  wear  appear 

^t;  is.  usually  on  the  convex  side  of  the  shell  and  towards  the  hinge. 

It  is  an  interesting  fact  that  some  of  the  antler  blades  of  the 

^ypes  illustrated  on  plate  14  have  a  bluntly  ground  scraping  edge 

sunilar  to  that  of  the  better  preserved  shell  implements,  and  it  is 

^eiy  probable  the  perforation  in  both  the  antler  and  shell  blades 

^served  a  like  purpose,  which  was  undoubtedly  to  assist  in  securing 

the  blade  to  the  haft. 

Professor  Holmes  has  discussed  the  probable  manner  of  haf ting 
these  unio  blades  in  his  Art  in  Shell  above  referred  to. 

Combs  and  Personal  Ornaments  of  Bone  and  Antler.  On  plate 
17,  a,  b,  are  shown  a  pair  of  armlets  made  from  deer  ribs.  They 
were  found  one  upon  either  arm  of  the  skeleton  figured  at  the 
right  in  c,  plate  4.   One  is  neatly  ornamented  with  incised  lines 
and  dots;  the  other  is  without  ornamentation.   A  third  specimen, 
illustrated  in  c,  is  from  a  cache-pit.   Fragments  of  several  others 
Were  found,  most  of  them  showing  incised  markings  of  a  nature 
siniilar  to  the  above.    These  armlets  are  very  neatly  made,  and 
each  end  is  perforated  for  receiving  the  thong  or  cord  which  boimd 
them  together  and  held  them  in  place.  DuPratz  tells  us  that  the 
^oung  Louisiana  Indian  men  wore  bracelets  made  of  deer  ribs 
softened  in  boiling  water,  then  bent  into  the  required  shape,  and 
finely  polished  so  that  they  resembled  ivory.    These  ornaments 
xnust  have  been  more  common  than  appears  from  the  scant  evi- 
<lence  furnished  by  archaeological  investigations.  The  use  of  boil- 
ing water  to  soften  bone  and  antler  for  the  piu-pose  of  rendering 
them  more  easily  worked  with  primitive  tools,  appears  to  have 
been  common  among  Indians  in  general.  The  pair  of  neatly  made 
objects  of  antler,  illustrated  in  d,  were  foimd  near  the  jaw  of  a 
skeleton.   They  appear  to  have  been  personal  ornaments  of  som^ 
kind,  perhaps  ear  plugs.   They  are  not  perforated,  the  ends  being 
carefuUy  finished  by  grinding.    The  central  cellular  portion  of 
the  antler  at  these  points  is  now  somewhat  disint^rated,  especi- 
aUy  in  the  broken  one  shown  in  the  upper  drawing.  A  few  similar 
specimens  were  obtained  from  the  general  refuse  of  the  site. 

Several  pendants,  made  from  deformed  tips  of  deer  antler,  which 
had  been  shaped  into  crudely-made  effigies  of  the  heads  of  birds  or 
quadrupeds,  were  recovered.  Three  of  these  are  shown  at  e,  plate 
17,  the  lower  specimen  being  foimd  with  a  skeleton.   The  upper 
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one  of  the  three  illustrated  shows  a*  natural  resemblance  to  the 
head  of  a  bird.  This  portion  of  the  pendant  is  unworked.  Several 
canine  teeth  of  the  bear,  wolf  and  dog,  perforated  for  suspension, 
were  secured.  Two  of  these  are  illustrated  in  j.  A  few  perforated 
elk  teeth  were  found,  but  these  were  not  abundant,  and  do  not 
seem  to  have  been  in  general  use. 

Beads  of  various  sizes,  consisting  of  cyUnders  cut  from  the  large 
bones  of  various  birds,  were  found  in  graves  and  in  the  general 
refuse.  A  nimiber  of  these  are  illustrated  in  f ,  g.  Most  of  them 
were  without  ornamentation,  but  a  few  were  decorated  with  de- 
signs in  incised  Unes.  The  largest  figured  in  group  g,  is  one  of 
ten  found  with  a  skeleton.  They  extended  in  a  tow  "  from  the 
mouth  to  the  arms  and  down  them."  Seven  of  the  beads  bore  the 
design  shown  in  the  iUustration.  This  design  appears  also  upon  a 
number  of  other  objects  from  the  site,  as  will  be  seen  by  referring 
to  plates  16,  19,  20.  It  is  evidently  in  part  a  Ughtning  symbol^ 
and  is  found  most  commonly  surrounding  the  eyes  of  the  human 
face  in  a  certain  class  of  shell  gorgets,  one  of  which,  a  small  one 
from  this  burial  place,  is  illustrated  in  g,  plate  16.  Large  shell 
gorgets  bearing  this  general  design  occur  most  frequently  in  Ten- 
nessee and  Virginia.*  The  same  figure  occurs  surrounding  the  eyes 
of  birds,  serpents  and  human  beings  in  numerous  drawings  and 
sculptures  from  various  sections  of  the  Mississippi  Valley. 

A  fragment  of  the  bone  base  of  a  holder  for  an  eagle  feather  is 
illustrated  on  plate  17,  h.  The  broken  lines  indicate  its  original 
form,  which  may  be  dupUcated  by  recent  examples  in  almost  any 
large  ethnological  collection  from  the  Indians  of  the  Interior  Basin. 

One  of  the  cylinders  which  holds  the  feather  and  fits  over  the 
large  hole  in  the  narrow  end  of  the  base  of  these  ornaments,  is 
figured  in  i.  There  is  a  hole  upon  either  side  near  the  lower  end 
for  the  thong,  which  passes  also  through  the  perforations  upon 
either  side  of  the  large  hole  in  the  b^e  to  which  it  is  tied.  This 
thong  also  serves  to  fasten  the  ornament  to  the  lock  of  hair  on  the 
crown  of  the  warrior. 

The  base,  supporting  an  upright  bone  cylinder  and  feather,  and 
worn  nearly  in  a  horizontal  position,  with  the  broad  end  projecting 
backward,  is  placed  within  an  ornament  of  upright  deer  hair  dyed 

1  See  W.  H.  Hobnee,  Art  in  Shell,  Kept.  Bureau  of  American  Ethnology,  vol.  ii,  platea 
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m  ^  and  fringed  with  the  black  "  beard  hair  "  of  the  turkey  or  long 

W  ^^  hair  of  the  porcupine.  Taken  altogether  it  forms  a  very  handr 

r  ^ixxe  and  striking  head  ornament,  and  was  worn  by  warriors  of 

^'^Mious  tribes  over  a  considerable  area. 

Xhe  fragment  of  the  base  was  foimd  in  a  cache-pit.  Only  two 
^^  three  of  the  cylinders  were  recovered  during  explorations  by 
^^  Museum. 

^ve  antler  combs  are  shown  on  plate  17,  k-o.    These  are  all 
Ax>m  cache-pits,  with  the  exception  of  k,  which  lay  near  one  of  the 
^^^etons  illustrated  in  c,  plate  4.  Upon  the  upper  portion  of  this 
^^*^^:Knb  is  engraved  a  rattlesnake.  Each  of  the  combs  is  perforated 
^  ^ar  its  upper  end  for  the  suspending  cord.  In  two  of  the  specimens, 
^    «nd  n,  horizontal  striae  are  noticeable  upon  the  teeth,  which  are 
^^^^dently  caused  by  long  continued  use  of  the  implement,  for  dress- 
the  hair  or  for  a  similar  purpose.    Combs  of  like  form,  but 
ith  more  pointed  teeth,  are  often  used  by  the  Eskimo  for  combing 
id  renovating  the  hair  of  their  skin  garments. 
Personal  Ornaments  of  Copper.    A  considerable  nimiber  of 
letal  objects  were  found  with  skeletons,  and  in  the  cache-pits  and 
:eneral  refuse.  Most  of  these  were  in  the  form  of  cylindrical  cop- 
^r  beads  of  various  sizes,  made  by  rolling  small  pieces  of  sheet 
^^::3ietal  into  tubular  form.    The  majority  of  these  are  probably 
^Vrrought  from  native  copper,  but  some  are  undoubtedly  made  of 
European  copper.    It  would  be  difficult,  if  not  impossible,  to  de- 
termine even  approximately  the  number  belonging  to  each  group 
without  a  chemical  analysis  of  the  metal.    Most  of  the  smaller 
beads  of  the  longer  type,  however,  appear  to  be  of  native  metal, 
for  they  are,  as  a  rule,  more  crudely  fashioned  than  the  larger 
specimens.   No  single  individual  appears  to  have  been  the  pos- 
sessor of  more  than  a  few  copper  beads.   In  the  graves  they  were 
usually  foimd  singly  or  in  groups  of  only  a  few,  sometimes  in  com- 
pany with  beads  of  shell.   Plate  18,  a,  shows  the  various  forms. 
The  six  small  beads  in  a  row  of  nearly  uniform  size,  were  taken 
from  near  the  wrist  of  a  skeleton,  and  probably  formed  part  of  a 
bracelet.  Those  in  the  lower  row  were  found  with  the  skeleton  of 
a  child,  and  still  retain  their  position  on  the  original  string. 

A  few  bell-shaped  tinklers  are  illustrated  in  f.  They  were  ob- 
tained from  both  cache-pits  and  graves.  In  recent  times  they  are 
made  of  tin,  and  are  used  extensively  by  the  Indians  as  ornamental 
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pendants.  The  smaller  end  is  clasped  to  a  thong,  and  a  bunch  of 
hair,  usually  dyed  a  brilliant  color,  often  projects  from  the  larger 
end. 

The  band  bent  into  a  circle  and  figured  in  b,  was  probably  for 
the  finger,  for  four  similar  rings  made  of  brass  and  still  clasping 
the  phalanges  of  the  fingers  of  a  skeleton  were  taken  from  a  grave 
by  Professor  Putnam.  One  of  these  is  shown  in  i.  A  few  rings 
made  of  native  copper  beaten  into  a  small  rod  and  bent  into  shape 
(c)  were  recovered  from  the  cache-pits,  as  were  also  the  serpent  or 
lightning  symbols  illustrated  in  d. 

The  largest  amount  of  copper  found  with  a  burial  was  taken 
from  Trench  I,  grave  60,  by  Mr.  Swanton.  There  were  several 
pieces  of  sheet  copper  with  one  or  more  of  their  edges  clinched  over 
pieces  of  buckskin.  Two  of  the  larger  are  figured  in  g.  They  lay 
near  the  thighs,  and  seem  to  have  ornamented  a  girdle.  With  this 
burial  were  also  found  seven  copper  beads  and  pendants,  the  iron 
bead  illustrated  in  s,  and  fifty-five  shell  beads.  Taking  into  con- 
sideration the  iron  bead,  which  appears  to  have  been  made  from 
a  piece  of  sheet  iron,  it  is  not  improbable  that  the  copper  also  may 
be  of  European  origin,  as  there  seems  to  be  no  evidence  that  the 
proto-historic  Indians  of  southern  Ohio  used  meteoric  iron  in 
fashioning  their  ornaments,  as  did  the  builders  of  the  great  earth- 
works of  this  region.  Small  copper  ornaments  with  two  of  their 
edges  bent  over,  apparently  for  securing  to  thongs,  are  figured  in  h. 
These  are  from  graves. 

Only  a  few  examples  of  overlaying  with  thin  copper  sheets  were 
recovered.  The  first  of  these  were  two  small  pear-shaped  objects 
about  three-eighths  of  an  inch  in  diameter,  made  of  wood  and  cov- 
ered with  thin  copper,  which  is  now  badly  corroded.  The  salts  of 
copper  have  preserved  one  of  the  wooden  forms  perfectly.  These 
were  found  with  the  skeleton  of  a  child,  in  company  with  several 
beads  and  a  few  coils  of  copper  wire,  evidently  of  native  make. 

The  other  examples  of  overlaying  were  thin  discs  of  bone,  one- 
half  to  three-fourths  of  an  inch  in  diameter,  covered  on  one  side 
with  thin  copper,  the  edges  of  which  were  turned  over  and  clinched 
upon  the  opposite  side  (e).  Vegetal  fiber  was  placed  over  the  discs 
before  the  copper  sheet  was  applied. 

One  of  these  discs  was  found  beneath  the  lower  jaw  of  a  skeleton. 
The  other  three  came  from  a  cache-pit.     In  the  Journal  of  the 
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Cincinnati  Society  of  Natural  History,  July,  1880^  p.  131,  is  figured 
a  crude  bell  or  rattle  from  this  site.  It  was  made  of  a 

sm^  piece  of  copper  of  irregular  shape,  the  edges  of  which  have  been  brought 
together  so  as  to  form  a  ball,  or  rather  like  a  sleigh  bell,  having  an  irregular 
opening  on  one  side.  A  small  hole  was  punched  through  the  top  and  a  strip 
of  copper  doubled  up  and  the  ends  pushed  through  the  opening  from  the  in- 
side, forming  a  handle.  Inside  this  bell  is  a  fragment  of  copper  about  the  size 
of  a  large  pea  and  when  the  ornament  is  shaken  it  produces  a  rattling  or  tinkling 
sound. 

Perhaps  the  most  interesting  objects  of  this  metal  are  the  two 
double  crosses  iUustrated  in  1,  m.  The  first  of  these  was  found 
with  a  skeleton  by  Dr.  Metz.  The  accoimt  of  the  discovery 
follows:  * 

On  Thursday,  October  28,  Skeleton  No.  8  was  found,  an  adult  male,  with 
head  southeast,  length  5  feet  8  inches,  depth  15  inches.  A  broken  vessel  was 
found  at  the  right  of  the  head,  and  on  the  left  side  a  pipe  made  of  limestone, 
well  finished,  and  carved  to  represent  the  head  of  some  animal.  A  copper 
ornament  was  also  found  at  the  right  of  the  neck.  This  relic,  which  has  two 
bars  or  cross  arms,  is  made  of  a  very  thin  piece  of  copper,  rolled  or  beaten 
evenly,  with  a  small  perforation  at  one  end,  doubtless  for  suspensory  purposes. 

The  other  double  cross  was  taken  from  a  skeleton  by  Mr.  B.  W. 
Merwin  while  conducting  work  for  the  Museum  in  1911.  It  lay 
just  to  the  left  of  the  skull.  With  the  skeleton  were  also  a  stone 
pipe,  a  flint  point  on  ribs  of  the  right  side,  and  an  antler  harpoon 
point  near  left  humerus,  (plate  11,1).  A  flint  arrowpoint  was  em- 
bedded in  the  frontal  bone  of  the  skull.  These  copper  specimens 
at  once  recall  to  mind  the  double  crosses  of  silver  obtained  by  the 
Indians  from  the  Catholic  missionaries.  The  copper  crosses,  how- 
ever, are  probably  of  Indian  make.  The  first  example  has  the 
appearance  of  having  been  roughly  cut  from  European  sheet  cop- 
per, then  the  surface  and  edges  carefully  finished  by  grinding. 
The  second  specimen  has  more  the  appearance  of  being  made  of 
native  copper.  Only  a  chemical  analysis,  however,  can  settle 
these  points. 

Personal  Ornaments  of  Brass.  A  cross  cut  from  sheet  brass, 
and  of  the  same  general  form  as  those  above  described,  but  having 
one  cross-bar  instead  of  two,  is  illustrated  in  n,  plate  18.  This  was 
foimd  with  the  skeleton  of  a  child  by  Professor  Putnam  in  1882, 

1  Journal  cf  ih4  CincinnaH  SoeUty  of  Natural  Hittory,  July,  1880,  p.  133. 
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together  with  a  few  copper  beads  and  spirals  of  brass  wire,  and  a 
pottery  vessel  of  the  usual  type  having  four  ears  or  handles.  One 
of  the  beads  is  shown  at  the  left  in  the  upper  row  in  a,  and  two  of 
the  spirals  are  illustrated  in  k.  This  is  one  of  the  most  instructive 
burials  found  during  the  explorations,  as  it  definitely  connects 
this  form  of  cross  with  the  proto-historic  period,  and  also  proves 
that  the  pottery  vessels  of  the  type  so  characteristic  of  this  ceme- 
tery were  in  use  at  this  time. 

An  interesting  copper  cross  of  somewhat  similar  design,  from  a 
stone  grave  near  Nashville,  Tennessee,  is  in  the  Museimi  collec- 
tion. This  is  illustrated  on  page  98  of  the  third  volume  of  the 
Reports  of  the  Peabody  Museum.  No  other  object  from  this  group 
of  Tennessee  graves  shows  indication  of  contact  with  Europeans, 
and  perhaps  this  specimen  bears  no  relation  to  the  Christian  cross. 

A  few  beads  made  of  European  sheet  brass  and  of  the  same  type 
as  those  of  copper  were  obtained  from  different  cache-pits.  Two 
of  these  are  shown  in  j. 

In  1882,  Professor  Putnam  opened  a  grave  in  which  were  the 
skeletons  of  a  woman  and  child.  Accompanying  them  were  twenty- 
two  copper  beads,  varjdng  from  one  to  two  and  one-quarter  inches 
in  length,  and  about  one -quarter  of  an  inch  in  diameter.  On  the  first 
phalanges  of  the  first  and  second  fingers  of  each  hand  of  the  woman, 
were  rings  made  of  bands  of  sheet  brass,  about  three-fourths  of  an 
inch  wide  and  two  and  one-half  inches  long,  each  bent  into  a  circle 
with  the  ends  of  the  strip  overlapping.  One  of  these  is  iUustrated 
in  i.  A  number  of  fragments  of  both  sheet  brass  and  sheet  copper 
were  found  in  the  general  refuse  of  the  site. 

Iron  Objects.  On  plate  18,  p,  is  shown  what  is  apparently  a 
badly  corroded  iron  adze  blade.  It  was  found  four  feet  beneath 
the  surface  in  a  cache-pit.  A  second  blade  is  illustrated  in  r,  from 
three  feet  one  inch  below  the  surface  in  another  pit.  Both  of  these 
were  recovered  by  Mr.  Swanton.  Two  more  of  the  same  general 
form  are  figured  in  o  and  q.  These  blades  were  obtained  by  the 
Indians  either  directly  or  indirectly  from  white  traders. 

In  the  leaf  mould,  and  in  one  instance  twenty  inches  beneath 
the  surface  of  a  cache-pit,  fragments  of  iron  objects  were  found 
which  were  probably  lost  by  the  early  white  settlers  of  the  region. 

The  only  iron  objects  obtained  from  graves  are  the  bead  illus- 
trated in  s,  already  referred  to  on  page  70,  and  the  sword  guard 
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shown  in  t.  The  latter  was  found  over  the  chest  of  the  skeleton 
of  an  adult  female.  There  were  also  three  bone  beads  at  the  neck* 
and  six  copper  beads  near  the  hands  of  the  skeleton.  I  have  been 
unable  to  ascertain  with  any  d^ree  of  certainty  the  probable  origin 
of  the  European  sword  guard  or  the  approximate  date  of  its  manu- 
facture. 

Glass  Beads.  A  few  globular  blue  glass  beads,  about  three- 
sixteenths  of  an  inch  in  diameter,  were  found  near  the  skull  of  a 
skeleton  of  a  child,  by  Mr.  Swanton.  These  were  of  the  same  kind 
as  those  obtained  during  the  exploration  by  the  Musemn  of  the 
proto-historic  Iroquoian  cemetery  in  Erie  County,  New  York. 

Mr.  Swanton  also  found  fragments  of  blue  beads  in  three  cache- 
pits,  and  Mr.  B.  W.  Merwin  reports  the  finding  of  one  such  bead 
in  a  fourth  pit.  The  recovery  of  iron  objects  or  brass  or  glass 
beads,  from  at  least  nine  cache-pits  and  five  graves,  seems  to  indi- 
cate beyond  question  that  this  site  was  not  abandoned  by  the 
Indians  till  after  their  contact  with  Europeans  either  directly  or 
through  their  Indian  neighbors;  but  the  scarcity  of  such  objects,  as 
well  as  their  nature,  also  indicates  that  the  site  was  deserted  lojig 
before  the  arrival  of  English  settlers. 

Tobacco  Pyies.  A  large  niunber  of  tobacco  pipes  were  found, 
the  majority  being  obtained  from  cache-pits  or  by  general  digging. 
A  few  occurred  with  skeletons.  Most  of  them  were  made  from  the 
limestone  of  the  region.  Some  were  of  sandstone,  while  a  small 
number  were  of  other  varieties,  including  serpentine  and  red  pipe- 
stone.  Two  or  three  rude  pipe  bowls  were  found  made  from  sections 
of  deer  antler,  also  fragments  of  four  or  five  pottery  pipes,  fash- 
ioned of  fine  clay  of  a  kind  very  different  from  that  used  by  the 
inhabitants  in  makiAg  pottery.  Judging  by  the  fragments,  these 
clay  pipes  resembled  those  of  the  Iroquoian  and  Algonquian  tribes 
of  the  East,  and  were  probably  imported  from  that  section.  A 
considerable  niunber  of  stone  pipes  in  the  process  of  making  were 
recovered,  which  indicates  that  most  of  the  finished  specimens 
secured  were  made  by  the  inhabitants  and  were  not  obtained  from 
the  neighboring  tribes. 

The  majority  of  the  specimens  were  of  the  simple  designs  and 
forms  figured  in  plate  19,  a-i.  They  were  usually  without  orna- 
mentation. A  few  were  ornamented  with  notches  or  with  designs 
in  incised  lines,  as  shown  in  a,  b,  e,  and  f .  A  very  good  figure  of 
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the  thunderbird  is  engraved  upon  both  sides  of  b;  while  the  peculiar 
eye  designs,  also  occurring  on  certain  shell  gorgets,  bone  beads, 
and  pebbles  (plates  16,  g,  17,  g,  20,  a,  b),  are  engraved  upon  either 
side  of  e  and  f.  A  small  animal  figure,  probably  the  totem  mark 
of  the  owner,  is  shown  on  the  narrow  side  of  e. 


Lightning  symbols  appear  upon  either  side  of  the  specimens 
figured  in  i  and  1.  The  pipe  shown  in  j,  has  two  hom-like  append- 
ices projecting  backward  from  either  side  of  the  openii^  formii^ 
the  bowl. 

The  pipe  figured  in  k  is  made  of  nearly  black  serpentine  and  is 
highly  polished.  It  is  evidently  intended  to  represent  the  turkey, 
for  the  "  beard,"  pecuUar  to  this  bird,  appears  upon  the  breast. 
It  was  taken  from  a  cache- pit  by  Dr.  Metz  in  1881. 

A  fish-shaped  pipe  of  limestone,  also  found  in  a  cache-pit,  is  fig- 
ured in  m.  It  differs  from  most  suecimens  by  having  the  hole  for 
the  reception  of  the  stem  at  the  side. 

Two  interesting  effigy  pipes  are  illustrated  in  o,  p.  Apparently 
swimming  birds  are  represented,  both  of  them  being  in  the  position 
usually  taken  while  oiling  the  feathers.  The  first  of  these  is  shown 
with  two  heads.  This  was  found  beside  the  skull  of  a  skeleton  in 
Trench  IV,  by  Mr.  Swanton,  as  will  be  seen  by  referring  to  plate  3, 
a.   The  other  is  from  a  cache-pit. 
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The  specimen  figured  in  q,  of  limestone,  was  taken  from  near 
the  head  of  a  skeleton  by  Professor  Putnam  in  1882. 

The  largest  and  finest  pipe  obtained  during  the  explorations  is 
illustrated  in  figure  5.  It  represents  an  owl,  and  was  found  with 
skeleton  9  in  Trench  I,  by  B.  W.  Merwin  in  1911.  It  measures 
about  five  and  three-fourths  inches  in  length,  including  tail,  which 
has  been  broken  off.  The  material  is  a  variety  of  fire-clay  or  clay- 
stone  of  mottled  gray  color.  It  is  well  modeled  and  carefully  fin- 
ished. The  hole  for  the  stem  is  in  the  center  of  the  back,  while 
the  cavity  for  the  tobacco  is  in  the  neck. 

Incised  DrawingSi  etc.  If  the  art  of  the  occupants  of  the  Mad- 
isonville  site  is  indicated  at  all  clearly  by  the  few  crude  drawings 
and  sculptiu^  which  were  recovered,  it  seems  to  have  reached 
about  the  same  stage  of  development  as  that  of  the  surroimding 
Algonquian  tribes  at  the  time  of  their  first  intercourse  with  Euro- 
peans. It  was  far  inferior  to  the  art  of  the  builders  of  the  great 
earthworks,  who  preceded  them  in  southern  Ohio. 

It  is  highly  probable  that  the  painted  designs  and  quillwork 
patterns  of  this  people  on  dressed  skin  and  other  perishable  objects 
were  of  a  higher  grade  than  one  would  be  led  to  believe,  judging 
from  the  crude  efforts  illustrated  on  plate  20. 

A  thin  waterwom  pebble  of  lignite,  from  a  cache-pit,  with  de- 
signs upon  either  side  is  shown  in  a.  The  edges  are  ornamented  by 
a  series  of  short  lines,  and  upon  one  side  is  incised  the  picture  of  a 
homed  serpent,  a  small  quadruped,  and  what  appears  to  be  a 
mythical  monster  with  open  mouth  and  prominent  teeth.  The 
characteristic  triple  eye  design  occurring  on  certain  shell  gorgets 
and  pipes  from  this  site  is  also  shown  in  the  figure,  which  makes  it 
probable  that  the  creature  represented  belonged  to  the  mythology 
of  the  people.  A  representation  of  this  same  being  is  also  etched 
upon  the  opposite  side  of  the  pebble. 

The  same  figure,  more  crudely  drawn,  is  scratched  upon  either 
side  of  the  flat  claystone  pebble  shown  in  b.  Subsequently,  prob- 
ably on  account  of  the  resemblance  of  the  pebble  to  the  outline  of 
a  bird's  head,  two  large  circles  were  cut  on  opposite  sides  to  rep- 
resent the  eyes  of  the  bird,  and  in  front  of  each  a  shallow  hole  was 
drilled  to  indicate  the  nostrils. 

It  is  a  fact  well  known  to  ethnologists  that  natural  objects  re- 
sembling human  or  animal  forms,  or  any  of  their  parts,  were  sup- 
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posed  to  possess  supernatural  powers,  and  were  often  used  as 
fetishes.  A  number  of  such  objects  were  recovered.  In  most 
instances  their  forms  were  but  slightly  modified  by  the  Indians. 
Usually  only  a  mouth  or  eyes  were  added  to  accentuate  the  realistic 
appearance. 

In  addition  to  the  one  above  referred  to,  (b),  good  examples  are 
illustrated  on  the  plate.  In  the  head  shown  in  h,  the  pebble  is 
immodified  with  the  exception  of  a  hole  for  the  eye  upon  either 
side,  the  groove  for  the  mouth,  a  small  notch  near  the  end  opposite 
the  head,  and  the  beginning  of  a  perforation  for  suspension. 

The  form  of  the  clay  concretion  (f),  is  also  wholly  natural,  with 
the  exception  of  the  groove  for  the  mouth  which  has  been  cut 
upon  both  sides.  In  the  fragment  of  another  clay  object,  which 
somewhat  resembles  the  human  profile  (i),  the  grooves  which  may 
represent  the  mouth,  the  scratches  near  the  nose  and  surroimding 
the  eye,  and  the  etched  band  on  the  forehead,  are  artificial.  The 
rest  of  the  specimen,  including  the  perforation,  is  natiu^.  Other 
fetishes  of  this  class,  cut  from  diseased  antler  tips,  are  figured  on 
plate  17,  e. 

The  small  object  shown  in  g,  plate  15,  is  made  of  bone  and  is 
carefully  polished.  While  it  resembles  some  of  the  fetishes  above 
referred  to,  it  is  probably  an  implement,  consisting  of  a  handle 
terminating  in  what  was  evidently  intended  to  represent  the  head 
of  a  bird.  The  eyes  and  the  opening  of  the  beak  are  indicated  on 
either  side  by  a  dot  and  an  incised  line.  A  beautifully  finished  tool, 
similar  in  form  but  much  larger,  which  was  obtained  from  a 
Mandan  site  in  North  Dakota,  is  illustrated  in  the  third  volume 
of  the  Peabody  Museum  Papers,  page  172.  One  end  was  in  the 
form  of  a  "  crane's  head."  This  portion  was  serrated  along  its 
upper  and  lower  edges,  and  the  implement  quite  closely  resembles 
a  modeler's  tool. 

The  lignite  pendant  illustrated  in  g,  plate  20,  is  probably  in- 
tended to  represent  a  buffalo.  Another,  of  the  same  material, 
showing  a  simple  arrangement  of  incised  lines  is  figured  in  k. 
These  two  were  found  by  Mr.  Swanton  during  general  excavations. 
A  figiu'e  cut  from  antler  and  resembling  a  tm-key  cock  with  its 
tail  spread,  appears  in  j.  A  part  of  a  nearly  black  pebble,  illus- 
trated in  c,  has  an  etched  design  upon  either  side.  The  drawing 
at  the  right  seems  to  represent  a  quadruped,  with  the  head,  tail, 
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cuid  the  greater  part  of  the  body  appearing  on  the  fragment.  The 
lower  portion  is  missing.  Upon  the  opposite  side  is  etched  what 
appears  to  be  a  bird. 

A  number  of  small  stones,  bearing  designs  which  are  to  ns  miin- 
teUigible,  were  foimd  in  the  general  refuse;  one  is  shown  in  d. 

The  scene  represented  on  the  small  pebble  illustrated  in  e,  shows 
the  upper  portion  of  three  human  figures  with  arms  extended  and 
wave-like  lines  below.  These  lines  may  indicate  water. 

The  objects  illustrated  upon  this  plate  are  from  cache-pits  or 
were  found  while  excavating.  None  of  them  are  from  graves. 

Textile  Fabrics  and  Wooden  Utensils.  Almost  nothing  remains 
to  indicate  the  types  of  basketry,  bags  and  other  fabrics,  or  the 
various  forms  of  wooden  objects  used  by  the  inhabitants  of  this 
site.  Pottery,  stone  and  bone  implements  formed,  of  course,  but 
a  very  small  portion  of  the  artifacts  of  the  people. 

The  few  charred  remains  of  the  more  perishable  objects,  how- 
ever, indicate  that  their  bags  and  wooden  utensils,  and  probably 
tlieir  basketry  also,  were  similar  to  those  of  the  surrounding 
country. 

On  plate  21,  d,  is  illustrated  a  charred  fragment  of  the  border  of 
«L  bag  made  of  coarse  bast,  which  was  taken  from  a  cache-pit  con- 
taining about  three  bushels  of  carbonized  com.  Another  fragment 
of  probably  the  same  bag,  is  shown  in  a.  The  latter  drawing  is  from 
a  sketch  made  by  Dr.  Metz,  at  the  time  the  fragment  was  un- 
covered. In  removing  the  "matting,"  however,  it  crumbled  to 
pieces.  Dr.  Metz's  sketch,  together  with  the  fragment  of  the 
border  (d),  show  that  the  bag  was  technically  identical  with  others 
of  coarse  bast,  which  were,  until  very  recently,  common  among  the 
Ojibwa  and  the  people  of  the  region  south  of  the  Great  Lakes. 

In  the  collections  of  the  Museum  is  a  bag  of  the  same  weave  and 
probably  of  the  same  material,  obtained  from  the  Sauk  and  Fox. 
It  is  strongly  made  of  coarse  bast  and  is  well  adapted  for  holding 
and  transporting  shelled  com. 

Fragments  of  the  bag  found  in  the  pit  by  Dr.  Metz  were  mixed 
with  the  charred  com,  and  at  least  a  portion  of  this  com  had 
doubtless  been  deposited  in  the  bag. 

A  lower  comer  of  another  bag  of  bast  is  illustrated  in  c.  This 
was  found  with  charred  com  in  a  pit  by  Mr.  Swanton.  In  the 
Ojibwa  exhibit  in  the  Peabody  Musemn  is  a  bag  of  the  same 
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technic  and  material,  which  has  the  border  at  the  opening  also 
finished  as  in  d. 

The  fragments  of  braided  cordage  shown  in  b  were  found  with 
charred  material  in  another  pit.  They  are  probably  the  remains 
of  cords  for  closing  the  mouths  of  bags  similar  to  those  above 
described. 

In  common  with  most  of  the  tribes  of  the  eastern  section  of  the 
United  States,  this  people  imdoubtedly  were  well  suppUed  with 
wooden  bowls  and  platters.  Only  one  small  carbonized  fragment, 
however,  was  brought  to  light  during  the  Musemn's  explorations. 
This  was  taken  from  a  cache-pit  near  the  southern  edge  of  Trench 
K  by  B.  W.  Merwin,  and  is  figured  in  e.  The  broken  lines  show 
the  approximate  form  of  the  bowl. 

Wooden  bowls  and  platters,  especially  among  the  Algonquian 
tribes,  were  of  excellent  design  and  workmanship.  They  were 
usually  made  of  the  knotty  or  burly  portions  of  maple  or  other 
hard  wood,  and  the  rim  was  often  ornamented  with  a  representa- 
tion of  the  head  of  a  bird  or  animal  after  the  manner  shown  in  the 
illustration.^ 

Pottery.  The  pottery  recovered  from  this  site  shows  a  consider- 
able variety  in  form,  as  will  be  seen  by  referring  to  the  plates.  Most 
of  the  vessels  are  of  the  cooking-pot  type,  although  a  few  food 
bowls  were  found,  and  also  several  erratic  forms  which  do  not 
seem  to  belong  to  either  of  these  groups.  The  ware  is  as  a  rule 
well-made  and  fairly  durable.  The  material  is  the  day  of  the 
region  tempered  principally  with  ground  or  pulverized  unio  shells. 
Approximately  half  of  the  vessels  show  the  impression  of  cord- 
wrapped  paddles  used  in  their  making.  The  texture  of  the  ware 
is  well  brought  out  in  the  photographs,  plate  22.  Nearly  all  of  the 
pots  are  furnished  with  ears,  usually  f oiu*  but  sometimes  two  only, 
which  were  used  for  holding  in  place  bands  or  thongs  to  which  sus- 
pending cords  were  attached.  It  does  not  seem  to  have  been  cus- 
tomary to  fasten  suspending  cords  direqtly  to  the  ears,  although 
this  may  have  been  done  occasionally.  To  facilitate  the  carrying 
of  the  smaller  pots  of  this  type,  the  Mandan  sometimes  tied  a 
thong  around  the  neck  of  the  vessel,  passing  it  through  the  ears, 
and  a  single  looped  handle  a  few  inches  long  was  made  by  again 

1  For  examples  of  other  bowb.  see  Willoughby,  Wooden  BowU  of  the  Algonquittn  Indiant, 
American  Anthropologist,  vol.  x,  p.  423,  1908. 
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Typirsl  pottery  vonsls  from  gravwi.     (About  ).) 


NEAR  MADISONVILLE,  OHIO  79 

lying  the  ends  of  the  thong  together.    Most  of  the  smaller  un- 
broken pots,  holding  approximately  a  pint  to  a  gallon,  such  as  are 
illustrated  on  plate  23,  with  the  exception  of  n,  and  s,  are  from 
graves.   They  were  more  commonly  placed  near  the  head,  in  the 
manner  illustrated  in  plates  3  and  4.     See  also  table  on  page  16. 
These  pots  evidently  contained  food,  in  some  cases  probably  samp 
or  maize  porridge  or  a  similar  substance,  shown  by  a  deposit  on  the 
inner  side  of  many  of  the  vessels,  which  marked  the  original  level  of 
the  semi-liquid  contents.   As  the  water  slowly  evaporated,  the  bran 
or  other  material  near  the  siu^ace  was  deposited  on  the  inner  side 
of  the  pot  in  a  narrow  horizontal  band  or  line  more  clearly  marked 
at  the  top,  which,  although  not  very  conspicuous,  can  be  easUy 
traced.    Many  of  the  vessels  contained  a  single  valve  of  a  unio 
ahell  which  served  as  a  spoon,  and  sometimes  bones  of  food  animals 
'^rere  also  noted. 

The  majority  of  the  vessels  found  with  skeletons  were  of  the 
^tyle  shown  in  plate  23,  h,  i.  They  varied  considerably  in  size  and 
^^ontour,  but  were  usually  furnished  with  four  ears;  and  were,  as 
^  rule,  without  ornamentation  with  the  exception  of  slight  inden- 
izations around  the  rim  and  the  usual  cord-wrapped  paddle  marks 
^)n  the  body  of  the  pot  as  shown  in  plate  22.  Few  vessels  without 
^ars  were  taken  from  graves;  two  are  illustrated  in  f,  g,  plate  23. 
Oups  with  a  single  handle  or  ear  (a)  are  rare.   Quite  a  number  of 
pots  having  two  plain  ears  and  two  in  the  form  of  small  quadrupeds 
with  the  usual  passage  between  the  body  of  the  animal  and  the 
neck  of  the  vessel,  as  shown  in  r,  t,  accompanied  skeletons.   In  a 
few  instances  a  pair  of  lugs  curving  downward  replace  the  animals 
on  either  side  (q),  and  in  one  example  four  pairs  of  lugs  were  sub- 
stituted for  the  usual  looped  ears  as  shown  in  e.   These  of  course 
were  intended  to  assist  in  holding  the  neck  band  in  place.   Bowls 
in  the  form  of  birds  or  quadrupeds  were  uncommon.   Besides  the 
one  illustrated  in  d,  fragments  of  two  or  three  simUar  ones  were 
found  in  the  refuse,  also  several  heads  broken  from  bowls  of  the 
same  general  kind,  including  one  which  may  have  been  intended 
for  that  of  a  dog.   The  vessel  with  the  human  face  modeled  upon 
one  side,  shown  in  j,  plate  23,  is  the  only  example  of  this  type 
obtained.   This  was  found  near  the  head  of  a  skeleton.   But  one 
vessel  modeled  to  represent  a  pot  set  within  another  (plate  24,  j) 
was  obtained  during  the  exploration  by  the  Museum.  One  or  two 
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others,  however,  were  previoudy  taken  from  this  cemetery.  On 
plate  24,  k,  and  1,  are  figured  two  curious  vessels  with  solid  bases, 
one  of  which  has  been  broken  off.  These  are  now  in  the  collection 
of  the  Cincinnati  Museum.  The  unbroken  specimen  was  found 
with  a  skeleton  by  Dr.  Metz  many  years  ago.  The  base  of  a  third 
vessel  of  this  type  was  obtained  during  explorations  of  the  Museum. 
Food  bowls  of  forms  illustrated  in  m,  n,  and  o,  were  not  plentiful. 
Fragments  were  f oimd  in  the  cache-pits  and  during  general  exca- 
vations. Those  illustrated  are  restored  from  large  pieces.  The 
only  example  of  a  vessel  with  painted  decoration  known  to  the 
writer  from  this  site  is  in  the  Cincinnati  Museum.  It  is  illustrated 
in  b.  The  design  is  in  black  on  an  unpainted  groimd  and  represents 
the  primitive  cosmic  symbol,  the  cross  within  a  circle,  and  a  dot 
for  each  quarter.  It  is  highly  probable  that  this  was  a  ceremonial 
bowl.  Fragments  of  cooking  pots  of  the  larger  sizes  were  found 
throughout  the  cache-pits  and  in  the  general  refuse.  One  of  the 
largest,  measiu'ing  nineteen  inches  in  height  and  about  the  same  in 
diameter,  restored  from  fragments,  is  shown  on  plate  23,  s.  These 
large  pots  were  quite  common,  judging  from  the  numerous  sherds. 
They  were  not  found  with  burials,  as  they  were  evidently  not  in- 
tended for  individual  food  containers,  but  were  used  in  preparing 
food  for  families  or  a  considerable  number  of  individuals.  Many  of 
these  larger  vessels  were  ornamented  with  incised  decoration  ap- 
plied principally  to  the  neck.  The  prevailing  designs  are  variations 
of  the  guilloche  as  indicated  in  plate  24,  e,  f,  i,  but  many  of  the 
patterns  consist  of  a  herring-bone  arrangement  of  straight  lines 
or  lines  and  dots  as  in  c,  d,  g.  In  some  instances  the  ears  were 
quite  elaborately  decorated  with  straight  or  curved  lines.  A  few 
miniature  cups  were  found  and  a  small  number  of  little  clay  effigies 
of  animals  all  crudely  executed,  probably  the  work  of  children  or 
made  by  their  elders  for  toys. 

The  large  number  of  fragments  of  vessels  of  all  sizes  found  in  the 
cache-pits,  refuse  piles,  and  during  general  excavations,  indicate 
the  abundance  of  vessels  in  use,  as  well  as  the  long  occupation  of 
the  ground.  Perhaps  no  group  of  artifacts  from  this  site  is  more 
•  distinctive  than  the  pottery.  A  comparison  with  that  from  other 
village  sites  in  the  Little  Miami  Valley,  however,  notably  those 
near  Newtown,  and  certain  others  at  or  near  Fort  Ancient,  as  well 
as  from  such  widely  separated  localities  as  the  Feurt  site  near 
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Madisontillb  Sitb 

^^tli  Um  ezoeptkm  of  the  two  largest  pota  (n  and  •)  which  are  restored  from  fragments  found 
in  eaohe-pita,  the  q>eeimen8  here  shown  are  ^rpical  vessels  from  graves.     (t\i.) 
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Pottery  vMseb  from  graves;  b,  Small  bowl  with  primitive  ooemic  symbol  in  blaek; 
with  ineised  deoorationa,  restored  from  large  fragments  from  caohe-pita;  m,  n,  o. 
Btcned  from  large  fragments;  6,  ib,  <,  Cincinnati  Museum.     (-ArO 
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Portsmouth  and  the  Gartner  site  near  Chillicothe  in  the  Scioto 
Valley,  show  that  it  all  belongs  to  one  group.  This  is  true  also  of 
other  forms  of  artifacts  in  general.  Madisonville,  however,  seems 
to  have  been  the  most  important  center  yet  known  of  this  culture, 
and  the  pottery  in  general  had  reached  a  somewhat  higher  degree 
of  technical  excellence  here  than  in  the  other  localities  noted. 


THE  SKELETAL  REMAINS 

The  Collection  in  General.  In  the  various  collections  of  human 
remains  ^thered  from  the  cemetery  near  Madisonville  by  the  ex- 
cavators of  different  periods,  and  deposited  in  the  Peabody  Museum, 
86  crania  were  found  which  belonged  to  full-grown  individuals  and 
were  in  condition  to  be  measured.  Two  of  these  were  of  doubtful 
sex,  and  for  this  reason  the  measurements  have  not  been  included 
in  the  tables.  In  the  other  cases  sexual  differentiation  according 
to  the  usual  criteria  was  not  difficult.  The  majority  of  the  better 
preserved  crania  are  separated  from  their  bones  because  of  lack  of 
proper  storagfs  facilities  in  the  Museum,  and  so,  in  many  instances, 
the  bones  and  skull  of  the  same  individual  were  sexed  independ- 
ently. Upon  comparison  of  the  separately  sexed  skulls  and  bones 
agreement  as  to  the  sex  assigned  by  the  observer  in  the  two  in- 
stances was  found  in  every  case  except  one,  where  there  is  un- 
questionably a  mixture  of  the  bones  of  two  individuals  of  different 
sexes  under  the  same  catalogue  number.  The  skeletal  material  was 
catalogued  according  to  graves  and  in  some  instances  the  graves 
contained  mixed  burials. 

It  was  not  possible  to  examine  and  make  a  full  report  upon  all 
of  the  skeletal  material  from  Madisonville,  and  the  total  number 
of  individuals  represented  in  the  material  studied  is  217.  Of  these 
ill  were  adult  males,  60  adult  females,  16  adults  of  undetermined 
sex,  22  children  and  adolescents,  and  8  infants.  Many  of  the  skulls 
measured  were  sent  in  from  the  early  excavations  by  Metz  and  are 
unaccompanied  by  their  bones.  Most  of  the  bones  studied  are 
from  skeletons  of  which  the  skulls  are  fragmentary.  Apart  from 
the  crania,  the  bones  of  112  skeletons  were  studied,  including  90 
adults,  but  only  17  of  86  crania  measured  belong  with  these  adult 
skeletons  of  which  the  bones  were  studied. 

About  half  of  the  total  number  of  crania  measured,  including 
the  majority  of  the  best  preserved,  are  from  the  early  excavations 
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of  Dr.  Metz  and  Professor  Putnam.  Of  the  remainder  about  half 
are  from  J.  R.  Swanton's  excavations  and  half  from  R.  E.  Mer- 
win's.  Most  of  the  bones  studied  are  from  the  excavations  of 
Mr.  Swanton  in  1897. 

The  measurements,  with  the  exception  of  the  cranial  capacities, 
were  taken  by  the  writer  with  accurate  instruments,  and,  unless 
otherwise  stated,  conform  to  the  national  agreements  of  Monaco 
and  Geneva.  The  cranial  capacities  were  measured  by  Mr.  George 
Schwab,  Associate  in  African  Archaeology  and  Ethnology  in  the 
Peabody  Museum,  according  to  the  method  of  Dr.  Hrdli6ka,  and 
under  the  supervision  of  the  writer.  Mr.  Schwab  also  rendered 
valuable  assistance  in  the  preparation  of  this  paper  by  recording 
the  measurements  and  observations. 

The  observations  conform  to  the  system  devised  by  Dr.  Ales 
Hrdli^ka,  and  in  use  in  the  Department  of  Physical  Anthropology 
in  the  United  States  National  Museum. 

For  comparative  material  in  the  study  of  the  crania  an  impub- 
lished  doctoral  dissertation  by  the  late  R.  G.  f\iller,  on  the  crania 
from  the  Tennessee  Stone  Graves  in  the  Peabody  Museum,  has 
been  utilized.  This  study  of  a  series  of  188  crania  from  Tennessee 
was  prepared  by  Mr.  Fuller  imder  the  direction  of  the  writer  and 
according  to  the  methods  in  use  in  the  Peabody  Museum  and  in 
the  National  Museum. 

Frequent  reference  has  been  made  also  to  an  article  by  F.  W. 
Langdon,  M.D.,  entitled  The  MadisonviUe  Prehistoric  Cemetery 
Anthropological  Notes,  Journal  of  the  Cincinnati  Society  of  Nat- 
ural History,  vol.  iv,  no.  3,  October,  1881,  pp.  237-257.  This 
article  includes  an  examination  of  83  crania  from  the  early  exca- 
vations in  the  MadisonviUe  cemetery  and  notes  on  the  pathology 
of  the  bones. 

Constant  use  has  been  made  of  two  studies  in  the  physical 
anthropology  of  the  American  Indians  by  Dr.  Ales  HrdliSka:  Re- 
port on  an  Additional  Collection  of  Skeletal  Remains,  from  Arkansas 
and  Louisiana,  a  reprint  from  the  Journal  of  the  Academy  of 
Natural  Sciences  of  Philadelphia,  vol.  xiv,  1909;  and  Physical 
Anthropology  of  the  Lenape  or  Delefwares,  and  of  the  Eastern  Indians 
in  General,  Bulletin  62,  Bureau  of  American  Ethnology,  1916. 
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Cranial  Deformation. 

Occipital  Deformation 

None  Slight  Medium      Pronounoed        Total 

Males:  number 14  34  1  4  53 

'^      percent 26.41  64.14  1.88  7.54  73.5 

Females:  number 5  20  2  2  29 

'         percent 17.25  68.96  6.89  6.89  82.7 

This  series  includes  comparatively  few  skuUs  with  pronounced 
cranial  deformation,  as  the  table  above  shows.  A  considerable 
proportion  (26  per  cent  in  males  and  17  per  cent  in  females),  shows 
no  artificial  deformation  whatever,  and  in  the  majority  of  cases 
deformation,  where  present,  is  very  slight.  The  total  percentage 
of  male  crania  exhibiting  some  degree  of  deformation  is  73.5, 
while  the  corresponding  figure  in  the  case  of  the  females  is  82.7. 
In  115  male  crania  from  the  Tennessee  Stone  Graves,  f\iller 
found  63  or  54.7  per  cent  with  very  pronounced  occipital  flattening, 
and  a  series  of  70  female  crania  from  the  same  graves  included  34.2 
per  cent  of  markedly  deformed  crania.  This  does  not  take  into 
consideration  the  slight  degrees  of  deformation. 

Deformation  is  of  the  occipital  type  only  —  a  fact  noted  by 
Langdon  also  —  and  is  probably  due  to  a  slight  cradle-board 
flattening.  It  is  perhaps  of  interest  to  note  in  this  connection  that 
no  cases  were  observed  in  this  series  in  which  the  auditory  meatus 
seemed  compressed  in  an  antero-posterior  direction,  nor  were  bony 
exostoses  found  in  the  meatus  in  any  case,  although  they  occur  in 
13  per  cent  of  Fuller's  Tennessee  series. 

It  is  of  some  importance  in  connection  with  the  utilization  of 
artificially  deformed  crania  for  purposes  of  craniometric  study  to 
attempt  to  ascertain  to  what  extent  the  original  form  has  been 
altered,  since  it  is  obvious  that  very  radical  changes  in  the  head- 
form  brought  about  by  this  cause  render  the  study  of  the  propor- 
tions of  the  cranial  vault  useless,  unless  some  method  of  correcting 
for  deformation  is  available.  No  exact  method  exists,  and  with  a 
good  deal  of  reason  some  anthropologists  exclude  from  their  series 
for  measurement  all  crania  showing  pronounced  artificial  deforma- 
tion. In  the  case  of  American  Indian  crania  the  debarring  of 
specimens  showing  artificial  deformation  would  mean  the  exclusion 
of  some  of  the  lai^est  and  most  important  groups. 
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In  the  present  investigation  an  attempt  has  been  made  to 
certain  the  differences  in  cranial  indices  between  skulls  showing 
deformation  and  skulls  showing  medium  or  pronounced  del 
mation. 

Vault  Indices. 


Cranial  Indices  of  Undeformed  Crania 

Dolicho.           Meao.      Brsohy.    Total       Min.  Mak.  M 

Males:  number 1             7           6           14       74.46  85.80  7t 

«      percent 7.14       50.0       42.85 

Females:  number...     0             2           3            5       77.00  83.04  7t 

Cranial  Indices  of  Crania  with  Medium  or  Pronoxtncsd  Deformati 

Dolioho.          Meao.    Bntehy.       Total      Min.  Max.  M 

Males:  number 0             0           5            5       82.49  90.9  8< 

Females:  number. . .     0             0           4            4       84.21  92.55  8: 

Cranial  Indices  of  Crania  with  Suoht  Deformation 

Dolicho.         Meao.     Braehy.    Total        Min.  Max.  M 

Males:  Number 0             7         26          33       76.24  92.31  8: 

**      percent 0  21.21     78.78 

Females:  number. . .     1^           1          18          20       70.39 >  88.62  8< 
per  cent. . .     5.0          5.0       90.0 


a 


Cranial  Indices  of  all  Crania 

Dolicho.  Meao.  Braehy.      Total         Min. 

Males:  number 1  14  37             52        74.46 

**      percent 1.92  26.92  71.15 

Females:  number 1  3  25            29        70.39 

percent 3.44  10.34  86.20 

Both  sexes:  number 2  17  62             81        70.39 

per  cent 2.47  20.98  76.54 


a 


It  is  apparent  from  the  consideration  of  the  tables  giver 
that  the  nine  crania  of  our  series  exhibiting  medium  or  pror 
artificial  deformation  are  all  brachycephalic  skulls,  and 
tremely  brachycephalic,  with  the  exception  of  two  maL 
which  have  indices  of  82.58  and  82.49  respectively.   If  t 
had  not  been  artificially  deformed  they  might  have  be 
cephalic,  but  not  dolichocephalic.  The  others  belong  with 
tion  of  deformation  in  the  brachycephaUc  class.    On 
hand,  of  19  undeformed  crania  9  are  brachycephalic,  so 

1  Thia  eranium  ahowed  a  alicht  flattening  in  the  lambdoid  region  which  h/ 
innrwaaina  ita  length. 
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pears  that  a  Tninimiim  of  about  half  of  our  series  would  be  brachy- 
cephalic  if  all  were  undeformed.  But  the  high  percentage  of 
brachycephaly  in  the  largest  sub-group,  that  of  crania  with  slight 
deformation  (78  J8  per  cent  of  males  and  90  per  cent  of  females), 
indicates  that  a  higher  original  proportion  of  brachycephaly  than 
50  per  cent  is  to  be  expected  in  the  whole  series.  For  in  the  sub- 
group with  slight  deformation  there  has  probably  been  very  little 
alteration  in  the  indices  through  this  cause,  and  many  of  the  crania 
exhibit  high  degrees  of  brachycephaly.  The  writer  is  incUned  to 
believe  therefore  that  the  percentages  given  for  brachycephaly 
for  the  whole  series  are  only  slightly  in  excess  of  the  figure  to  be 
expected  if  there  had  been  no  deformation. 

Of  17- crania  yielding  mesocephalic  indices,  9  are  imdeformed 
»nd  8  show  slight  occipital  deformation.   The  slight  occipital  de- 
formation has  perhaps  shifted  some  of  these  from  the  doUchocepha- 
lic  class  to  the  mesocephaUc  class.    Of  the  7  mesocephalic  male 
skulls  with  slight  occipital  deformation,  4  have  indices  of  76,  one 
of  77,  and  2  of  78.    Of  the  undeformed  crania,  50  per  cent  are 
mesocephaUc,  and  of  the  sUghtly  deformed  21.21  per  cent.   When 
we  consider  the  extreme  rarety  of  dolichocephaly  in  the  unde- 
formed sub-group  (one  case  only),  it  will  appear  that  the  decrease 
in  mesocephaly  in  the  shghtly  deformed  sub-group  is  in  accordance 
with  what  we  should  be  lead  to  expect  if  more  crania  were  shifted 
from  the  mesocephalic  to  the  brachycephalic  class  through  defor- 
mation than  from  the  dolichocephahc  to  the  mesocephaUc  class. 

In  order  to  check  still  further  the  effect  of  unintentional  arti- 
ficial deformation  on  cranial  form,  the  writer  has  made  use  of  the 
series  in  the  Peabody  Museum  from  the  Tennessee  Stone  Graves, 
measured  by  R.  G.  FuUer,  to  show  the  cranial  indices  in  the  unde- 
formed sub-group,  the  deformed  sub-group,  and  in  both  combined. 
In  this  series  occipital  deformation  is  much  more  pronounced,  and 
FuUer  states  that  a  sUght  degree  of  frontal  deformation  may  often 
be  observed. 

Cbanial  Indices  of  Undeformed  Tennessee  Crania 

Dolioho.  Meao.  Brachy.     Total      Min.      Max. 

Make:  number 4  15  24             43        70        92 

«      percent 9.3  34.88  55.81 

Females:  nmnber 1  5  22            28        74        93 

percent 3.57  17.85  78.57 
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Cranial  Indices  of  Deformed  Tennessee  Crania 

Dolieho.          Meao.  Brachy.      Total      Min.      Max. 

Males:  number 0              1  62            63        79      105 

**      percent 0              L58  98.41 

Females:  number 0              0  36            36        81      106 

**         per  cent 0              0  100.00 

Cranial  Indices  of  all  Tennessee  Crania 

Dolieho.      Meao.  Brsohy.      Total       Min.     Max. 

Males:  number  ^ 5             18  92           115        70      105 

**      percent 4.34        15.65  80.0 

Females:  number  ^ 1              6  63            70        74      106 

**          percent 1.42          8.56  90.0 

Both  sexes:  number  1 6             24  155           185        70      106 

per  cent 3.24     .  12.97  83.78 


a 


If  we  compare  the  above  tables  with  the  similar  tables  for  the 
sub-groups  according  to  deformation  in  our  Madisonville  series, 
it  will  be  observed  first  of  all  that  the  imdeformed  Tennessee 
crania  include  a  larger  percentage  of  brachycephals  than  the  cor- 
responding Madisonville  sub-group  —  an  excess  amoimting  to 
about  13  per  cent  in  the  males.  In  the  entire  series  the  percentage 
of  brachycephals  for  both  males  and  females  combined  is  83.78 
against  76.54  in  our  Madisonville  series.  The  deformed  Tennessee 
crania  include  no  dolichocephals  and  but  one  mesocephal,  whereas 
in  our  series  one  doUchocephal  and  8  mesocephals  show  slight  de- 
formation. As  the  percentage  of  mesocephalic  crania  in  the  Ten- 
nessee series  is  smaller  in  the  undeformed  sub-group  than  in  the 
corresponding  Madisonville  sub-group,  there  were  probably  fewer 
Tennessee  individuals  of  hereditarily  mesocephalic  crania  who 
could  be  shifted  into  the  brachycephalic  class  through  accidental 
deformation.  This  may  partly  account  for  the  smaller  excess  in 
proportions  of  brachycephals  in  the  entire  Tennessee  series  over 
that  in  the  entire  Madisonville  series  as  compared  with  the  cor- 
responding proportions  in  the  imdeformed  sub-group.  But  on  the 
other  hand,  only  61.6  per  cent  of  the  Tennessee  series  show  defor- 
mation as  against  73.5  in  our  series.  Of  the  Tennessee  brachy- 
cephals, 29  per  cent  show  no  deformation,  against  11  per  cent  of 
our  brachycephals.  This  difference  may  be  due  to  the  somewhat 
more  rugged  character  of  the  Tennessee  crania,  which  might  render 

1  Includes  teveral  crania  in  which  measurementa  were  approximate. 
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them  more  resistant  against  deformation;  it  may  be  due  to  the 
personal  equation  of  the  two  different  observers  in  recording  defor- 
mations; it  may  be  due  to  error  incident  to  the  sampling  process, 
smce  both  series  are  comparatively  small,  and  our  entire  series  in- 
cludes 81  cranial  indices  as  against  185  in  the  Tennessee  series. 

The  examination  of  the  Tennessee  series  confirms  our  conclu- 
sioD  that  accidental  occipital  deformation  affects  dolichocephalic 
crania  very  little,  mesocephalic  crania  slightly  more,  and  brachy- 
cephalic  crania  most  of  all. 

Assuming  artificial  deformation  to  have  been  caused  by  pressure 

of  the  occiput  on  a  hard  cradle  board,  it  seems  clear  that  this  cause 

would  natiu*ally  affect  round-headed  infants  to  a  greater  extent 

than  long-headed  infants,  for  if  the  head  of  the  child  is  free  to  turn 

^rom  side  to  side,  the  tendency  for  the  dolichocephalic  child  with 

the  protruding  occiput  is  to  rest  the  head  on  one  side  or  other 

'^ther  than  on  the  back.    On  the  other  hand,  a  brachycephalic 

^hild  with  an  occiput  more  or  less  flat  is  likely  to  rest  on  the  back 

^f  the  head  rather  than  on  the  side    Again,  if  the  head  is  fixed  so 

tha.t  it  must  rest  on  the  occiput  the  greater  convexity  of  the  long- 

'^^aJed  occiput  presents  less  surface  for  deformation  than  the 

^^l^tively  flat  occiput  of  the  round  head. 

On  the  whole  the  present  writer  is  inclined  to  beUeve  that  radical 
^f^^nges  in  head  form  were  not  usually  brought  about  by  uninten- 
^^^nal  occipital  deformation,  but  that  the  most  of  crania  affected 
^^ereby  were  originally  brachycephaUc  or  sub-brachycephalic. 
^^me  few  dolichocephalic  crania  may  have  been  transformed  into 
^^esocephaly;  more  were  probably  transferred  from  the  higher 
^t*ades  of  mesocephaly  to  brachycephaly ;  still  more  brachycephahc 
^t*ania  were  made  increasingly  so. 

It  remains  to  compare  the  cranial  indices  in  our  series  with  those 
^f  the  group  studied  by  Langdon,  and  with  other  groups.  In  rear- 
^nging  his  seriations  in  accordance  with  the  modern  divisions  of 
the  index,  only  crania  which  have  been  sexed  have  been  included. 

Cranial  Indices  of  Madisonville  Crania  (Langdon) 

Dolicho.  Meeo.  Brachy.  Total 

Males:  number 1  12  23                36 

**      percent 2.77  33.33  63.88 

Females:  number 2  6  14                22 

•         percent 9.09  27.27  63.63 
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As  compared  with  our  series,  that  of  Langdon  shows  an  excess 
of  mesoci|ihalic  crania  (33.33  per  cent  against  26.92  in  males)  and 
an  excess  of  brachycephalic  crania.  These  differences  are  even 
more  pronounced  in  the  case  of  the  females  (10.34  per  cent  of  meso- 
cephalic  crania  in  our  series  as  against  27.27  in  his  series).  That 
these  differences,  however,  are  due  to  the  shortness  of  the  series 
may  be  seen  from  the  results  of  including  in  Langdon's  series  14 
other  crania  which  he  was  unable  to  sex.  The  following  table  shows 
the  fundamental  similarity: 

Cranial  Indices  of  Madisonville  Crania  (Male  and  Female) 

Dolioho.  Meso.  Br»chy.           Total 

Peabody  Museum :  number 2  17                62                81 

percent 2.47  20.98           76.54 

Langdon  series:  number 5  15                52                72 

«           «       percent 6.94  20.83           72.22 

The  average  length  (diameter  antero-posterior  maximum)  of  52 
male  crania  of  our  Madisonville  series  is  177.4  mm.  and  the  range 
from  161-195  mm.  The  mean  length  of  29  female  crania  is  169  mm. 
and  the  range  from  161-179  mm. 

The  average  width  (diameter  lateral  maximum)  of  males  is  146.1 
mm.  and  the  range  133-160  mm.  In  the  females  the  average  width 
is  141.7  mm.  and  the  range  126-150  mm. 

Lenqth-Heiqht  Index 

Chaxnaeoephmlic   Orthooephalio  Hypaioei>halie 

x-eO.9  70-74.9  75-z  Totel 

Peabody  Museum  series: 

Males:  number 0  10  32                42 

**      percent 0  23.81  76.19 

Females:  number 0  6  21                27 

**         percent 0  23.33  77.77 

Both  sexes:  number 0  16  53                69 

-      pfercent 0  23.19  76.81 

Langdon  series: 

Both  sexes:  number 1  2  55                58 

«      percent 1.72  3.44  94.82 

As  the  series  given  above  includes  all  crania,  deformed  and  un- 
deformed,  it  is  subject  to  the  same  reservations  as  the  cranial  index 
discussed  above.  It  will  be  noted  in  the  analysis  of  the  above  table 
that  there  is  a  considerable  discrepancy  in  results  between  our 
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series  and  that  measured  by  Langdon  in  1879.  Our  series  shows  a 
range  of  the  index  from  70  to  83,  whereas  Langdon's  series  ranges 
from  68  to  89.  Langdon's  series  has  an  excess  of  hypsicephals 
amoimting  to  about  18  per  cent.  This  difference  isd  istinctly  puz- 
zling in  view  of  the  similarity  as  regards  the  seriation  of  the  cranial 
index  in  the  two  series.  Langdon  does  not  state  how  he  measured  . 
cranial  height.  He  may  have  taken  maximum  height  instead  of 
basion-br^ma  height.  Langdon's  series  comes  from  the  first  year's 
excavations  in  the  cemetery,  whereas  the  majority  of  our  crania 
are  from  later  excavations  in  other  portions  of  the  cemetery,  but 
if  there  had  been  a  marked  difference  in  headform  we  should  have 
expected  it  to  show  in  the  cranial  index. 

Of  53  undeformed  Tennessee  Stone  Grave  crania  of  both  sexes 
measured  by  Fuller,  96.22  per  cent  were  hypsicephalic  and  3.77  per 
cent  orthocephalic. 

Breadth-Height  Index 

Tapeinocephalio  Metriocephalic  Akrooephalio 

z-91.9  92-07.9  98-x  Total 

Males:  number 15  20  7                42 

•      percent 35.71  47.62  16.66 

Females:  number 10  15  2                27 

"          per  cent 37.03  55.55  7.40 

Both  sexes:  number 25  35  9                69 

•      percent 36.23  50.72  13.04 

The  range  in  this  series  is  from  82  to  100  in  the  males  and  from 
86  to  100  in  the  females.  I  have  not  calculated  the  mean  as  it  is  of 
doubtful  significance  in  so  heterogeneous  a  group  of  crania. 
Comparison  with  the  Langdon  group  of  Madisonville  crania  is 
omitted  because  the  indices  are  not  given. 

From  the  above  table  it  will  be  seen  that  the  relative  height  of 
this  series  is  somewhat  small.  In  53  undeformed  Tennessee  crania 
of  both  sexes  Fuller  found  3.77  per  cent  tapeinocephalic,  28.30  per 
cent  metriocephalic,  and  67.92  per  cent  akrocephalic.  This  brings 
out  sharply  an  important  di£ference  in  these  neighboring  groups. 
The  basion-bregma  height  is  absolutely  lower  in  our  series  (average 
for  males  136.9  mm.,  females  131.3  mm.;  against  144  mm.  for 
males  and  139  mm.  for  females  in  the  Tennessee  series). 
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Cianial  Arcs. 

Cranial  Arcs  and  CmcuMFERENCBs 

Meftn  Range  Number 

Male    Female  Male  Female  Male    Female  - 

Horizontal  circumference: 

MadisonviUe 513  493  482-540  462-515        44        26 

Tennessee  (Fuller) 512  481  480-530  462-495 

Nasion-opisthion  arc: 

MadisonviUe 361  345  334-379  328^365        41        21 

Tennessee  (Fuller) 359  349  331-400  326-368 

Transverse  arc: 

MadisonviUe 316  306  300-350  281-325        42        26 

Tennessee  (FuUer) ... .  310  302  293-348  292-321 

In  the  table  above  the  cranial  circumferences  and  arcs  of  th^ 
MadisonviUe  series  are  compared  with  those  of  the  Tennessee 
Stone  Grave  series  measured  by  Fuller,  including  in  the  latter  cas^ 
only  imdeformed  crania.   In  the  case  of  the  horizontal  circiunfer- 
ence  (taken  above  the  brow  ridges),  the  males  of  the  two  series 
show  very  similar  values,  while  the  MadisonviUe  females  surpass 
the  Tennessee  females  in  the  mean  value  of  the  circumierence  by 
12  mm.  The  mean  values  of  the  same  measurement  for  Arkansas 
and  Louisiana  series  studied  by  Dr.  HrdUcka  are  as  foUows:  Arkan- 
sas males  500,  Louisiana  males  504;  Arkansas  females  485,  Loiiisi- 
ana  females  488. 

This  measurement  and  the  f oUowing  were  not  taken  by  Langdon 
on  his  MadisonviUe  series. 

In  the  case  of  the  nasion-opisthion  arc  the  mean  value  for  Madi- 
sonvUIe  males  again  exceeds  sUghtly  that  of  the  Tennessee  males 
whUe  the  MadisonviUe  females  faU  below  the  Tennessee  females. 
The  corresponding  values  in  the  cases  of  the  Arkansas  and  Louisi- 
ana series  are:  Arkansas  males  352,  Louisiana  males  355;  Arkan- 
sas females  342,  Louisiana  females  348. 

The  excess  of  the  MadisonviUe  crania  over  the  Tennessee  crania 
in  the  transverse  arc  may  be  due  partiaUy  to  the  fact  that  FuUer 
measured  to  the  supra-mastoid  crest,  while  the  writer  measured 
to  porion. 
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Cianial  Capacity. 

Meftn               Bange  Number 

^adiflonville  series:  males 1435  cc.  1265-1630  cc.    38 

"             "     females 1287  1150-1380  21 

^'^lUiessee  series  (Fuller) :  males 1410  1175-1680  ? 

*            **                    females 1276  1110-1460  ? 

^^kansas  series  (HnUieka):  males 1455  1310-1670  19 

**             «          females 1255  1140-1395  14 

The  mean  capacities  of  the  series  compared  above  are  similar 
^hen  it  is  considered  that  the  range  is  great  and  the  series  are 
^^mparatively  small.  Langdon  found  the  mean  capacity  of  48 
^l^adisonville  crania  of  both  sexes  to  be  1338,  but  these  were 
^^easured  with  dried  peas  and  the  writer  ascertained  by  experimen- 
ti^tion  that  this  method  yields  results  50  cc.  below  the  correct  capac- 
^ty  of  a  bronze  control  skull.  If  we  then  add  50  cc.  to  Langdon's 
xuean  we  find  that  it  corresponds  closely  enough  with  the  mean  of 
both  sexes  in  our  series,  1382  cc. 

Thickness  of  Left  Parietal  Above  Temporo-parietal  Suture.  It 
IB  very  difficult  to  obtain  accurate  results  in  this  measurement.  In 
tlie  crania  of  46  Madisonville  males  the  mean  value  of  this  measure- 
xnent  was  &.8  mm.   The  range  in  the  males  was  from  3  mm.  to 
9  mm.  except  in  the  case  of  one  extraordinarily  thick  cranium 
'which  yielded  a  measurement  of  14  mm.  on  the  left  parietal  just 
^bove  the  temporo-parietal  suture.  In  28  females  the  mean  thick- 
ness at  this  point  was  5.78  mm.,  very  Uttle  less  than  in  the  males. 
The  range  was  from  4  mm.  to  7  mm.  Dr.  Hrdli6ka  found  the  aver- 
se thickness  of  the  left  parietal  above  the  squamous  suture  in  13 
male  Arkansas  crania  5  mm.,  and  in  9  females  5.3  mm.  In  another 
Arkansas  group  of  22  male  crania  the  average  was  5  mm.  and  in 
13  female  crania  4.5.    In  the  Louisiana  group  of  17  males  and  18 
females  the  averages  were  5.5  mm.  and  4.85  mm.  respectively. 
Minimum  Frontal  Diameter. 

Mean  Range  Number 

Malee    Females  Males    Females  Males   Females 

Madisonville 94.97  92.71  87-103  85-103  48  28 

Tennessee  (Fuller) 93  90  83-108  82-99  ?  ? 

Louisiana  (HrdliCka) . .  96  94  85-102  8^-99  17  17 

Arkansas  (HrdUCka). . .  96  93  87-102  86-102  13  10 

Langdon  gives  as  the  mean  of  this  measurement  for  69  Madison- 
ville crania  of  both  sexes  93,  with  a  range  of  84-107.   The  corre- 
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spending  mean  in  our  series  is  94.1.   The  frontal  breadth  in  this 
series  is  therefore  rather  small,  though  it  exceeds  that  of  the  Ten- 
nessee Stone  Grave  group. 
Facial  Index. 

Upper  Facial  Index 

Hypereuiyene    Euryene        Meeene    Leptene 

z-44.9        45-49.8        50-64.9        55-x        Total 

Males:  number 1  6  18  2             27 

«      percent 3.7  22.22  66.66  7.4 

Females:  number 0  6  6  1             13 

**         percent 0  46.14  46.14  7.69 

While  the  majority  of  the  Madisonville  crania  fall  into  the 
mesene  group  as  regards  the  upper  facial  index,  it  will  be  observed 
there  also  exists  a  strong  tendency  toward  the  euryene  which  is 
naturally  accentuated  in  the  female  group.  Quite  markedly  dif- 
ferent is  the  seriation  of  the  upper  facial  index  in  the  undeformed 
crania  from  the  Tennessee  Stone  Graves  measured  by  Fuller.  Of 
97  males  he  found  34  per  cent  leptene,  56.7  per  cent  mesene,  and 
9.2  per  cent  euryene.  In  64  Tennessee  females  the  seriation  is  34.3 
per  cent  leptene,  54.6  per  cent  mesene,  and  10.9  per  cent  euryene. 
In  our  series  bizygomatic  diameter  in  28  males  averages  141  mm., 
and  in  14  females  131.3  mm.  Upper  facial  height  averages  72  mm. 
in  34  males  and  66.1  mm.  in  18  females. 

Total  Facial  Index 

Hypereuryprosopic     Euryprosopic       MesoproBopic 

z-79.9  80-84.9  85-89.9  ToUl 

Males:  number 1  12  5                    18 

«      per  cent 5.55  66.66  27.77 

Females:  number 0  4  2                       6 

«         per  cent 0  66.66  33.33 

The  number  of  specimens  upon  which  the  measurements  neces- 
sary for  the  calculation  of  the  total  facial  index  can  be  taken  is 
unfortunately  small.  There  is  a  strong  tendency  toward  eury- 
prosopism  in  this  group,  due  to  large  bizygomatic  diameters  and 
somewhat  small  total  facial  height  (averages  of  117.9  mm.  in  21 
males  and  110.2  mm.  in  7  females).  The  average  total  facial  index 
in  male  crania  from  Louisiana  and  Arkansas,  as  given  by  Dr. 
HrdliCka,  is  between  85  and  86,  while  the  average  for  the  males  in 
our  series  is  about  83.  Fuller  found  the  average  total  facial  index 


NEAR  MADISONVILLE,  OHIO  95 

xn  92  male  crania  from  the  Tennessee  Stone  Graves  86,  and  in  59 
females  85.2.  f^uller  found  19.5  of  leptoprosopic  crania  in  his  males 
and  10  per  cent  in  his  females.  The  percentages  of  euryprosopic 
crania  in  the  Tennessee  group  were  25  for  males  and  44  for  females. 
It  therefore  appears  that  our  Madisonville  crania  are  sharply 
differentiated  from  the  Tennessee,  Arkansas,  and  Louisiana  groups 
in  respect  to  facial  proportions. 
Mean  Orbital  Index. 

Chamae(K>nch  Mesoconch        Hypriconch 

z-82.8  83r88.9  8»-z  Total 

Males:  number 20  13  3  36 

"      percent 55.55  36.11  8.33 

Females:  number 12  7  1  20 

**  percent 60.0  35.0  5.0 

The  orbital  index  is  extremely  variable.  The  mean  index  of  the 
two  orbits  ranges  in  the  males  from  67  to  101,  and  in  the  females 
from  71  to  90.    Often  the  measurements  of  the  two  orbits  differ 
considerably  and  in  such  cases  the  index  of  the  left  orbit  is  usually 
higher,  a  fact  previously  observed  by  Dr.  Hrdlidka  in  regard  to 
the  orbits  of  crania  of  Indians  from  Louisiana  and  Arkansas.   In 
tJie  Tennessee  Stone  Grave  series  of  95  males,  33.6  per  cent  were 
liypsiconch,  49.4  per  cent  mesoconch,  and  16.8  per  cent  chamae- 
conch.  Of  69  females  44.9  per  cent  were  hypsiconch,  47.8  per  cent 
xnesoconch,  and  7.2  per  cent  chamaeconch.    Dr.  Hrdlidka  states 
that  the  majority  of  the  Arkansas  and  Louisiana  crania  measured 
by  him  were  megaseme  (hypsiconch).  It  may  be  observed  from  the 
tables  above  that  the  Madisonville  crania  are  prevaiUngly  chamae- 
conch and  mesoconch.  This  is  to  be  expected  in  view  of  the  large 
breadth  and  inconsiderable  height  of  the  facial  skeleton. 
Nasal  Index* 

Leptorrhine    Mesorrhine     PUttyrrhme    HyperpUttyrrhine 

z-46.9  47-50.9  61-57.9  5&-x  Total 

Males:  number             7  11  15  2  35 

**      percent  20.0  31.42  42.85  5.71 

Females:  number         1                 3  10  6  20 

"         percent         5.0  15.0  50.0  30.0 

Almost  half  of  the  male  crania  and  four -fifths  of  the  female 
crania  are  platyrrhine.  This  is  to  be  expected  in  broad,  short-faced 
people,  and  the  sexual  difference  is-  usual.  In  102  male  crania  from 
the  Tennessee  Stone  Graves,  Fuller  found  45  per  cent  platyrrhine. 
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37.3  per  cent  mesorrhine,  and  17.6  per  cent  leptorrhine.  In  73 
female  crania  of  the  same  group  the  seriation  is  63  i>er  cent  platyr- 
rhine,  26  per  cent  mesorrhine,  11  per  cent  leptorrhine.  The  Madi- 
sonville  crania  show  a  higher  percentage  of  platyrrhine  indices  than 
the  Tennessee  group,  especially  in  the  females.  Thf  mean  nasal 
index  in  males  is  51.6  and  in  females  55.9.  The  mean  of  the  Ten- 
nessee males  is  50.1  and  of  the  Tennessee  females  51.5. 
Palatal  Index  (Maxillo-alveolar). 

Doliohuranic  Mesuranio        Brachyuranic 

x-100.9  110-114.9  115-z  Total 

Males:  number 2                     7  23                    32 

"      percent 6.25  21.87  7L87 

Females:  number 2                     4  13                    19 

«         per  cent 10.52  21.05  68.42 

The  palate  in  our  group  is  usually  brachyuranic  with  a  range  in 
males  of  106-129  and  a  mean  of  117.6.  The  range  in  the  female 
crania  is  108-136  and  the  mean  is  118.7.  The  means  in  the  Tennes- 
see gix)ups  are  122.6  for  males  and  120.9  for  females.  Of  84  Ten- 
nessee males  89.2  per  cent  were  brachyuranic,  8.3  per  cent  mesur- 
anic  and  2.3  dolichuranic.  The  aorresponding  figures  for  55  females 
are:  brachyuranic  78.1  per  cent,  mesuranic  7.2  per  cent,  doUchu- 
ranic  14.5  per  cent.  Dr.  Hrdli^ka  gives  as  the  average  palatal  index 
for  Louisiana  males  116,  and  for  females  122,  but  the  number 
of  specimens  included  is  small.  On  the  whole  it  may  be  said  that 
the  degree  of  brachyurany  exhibited  by  the  Madisonville  group  is 
somewhat  less  than  would  be  expected  in  view  of  the  facial  pro- 
portions and  that  it  is  evident  that  the  palates  in  this  group  have 
undergone  reduction,  which  often  has  the  e£Fect  of  decreasing  the 
index. 

Alveolar  Index. 

Orthognathous    Mesognathoiis     Prognathous 

z-^7.9  98-102.9  103-z  Total 

Males:  number 19  9  0                    28 

**      per  cent 67.85  32.14  0 

Females:  number 8  8  1                    17 

«          per  cent 47.05  47.05  5.88 

While  the  alveolar  index  has  been  discarded  by  Dr.  Hrdli£ka 
and  other  authorities,  and  is  much  influenced  by  the  facial  length, 
it  is  still  of  interest  as  an  indication  of  prognathism.  According  to 
this  index  more  than  two-thirds  of  our  males  are  orthognathous 
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and  the  rest  mesognathoiis,  while  the  females  show  a  somewhat 
greater  tendency  toward  mesognathism.  In  the  Tennessee  group 
of  94  males  and  56  females  the  distribution  of  index  classes  is  as 
follows:  orthognathous,  males  70.2  per  cent,  females  48.2  per  cent; 
mesognathous,  males  26.5  per  cent,  females  41  per  cent;  progna- 
thous, males  3.2  per  cent,  females  10.7  per  cent.  This  is  quite 
similar  to  the  Madisonville  seriation,  but  the  Tennessee  group  in- 
cludes a  few  more  prognathous  skulls. 

Angles  Relating  to  Prognathism.  The  facial  angle  according  to 
Rivet  and  HrdliSka,  included  between  nasion,  alveon,  and  basion, 
and  measured  according  to  the  direct  or  graphic  method,  gives  an 
average  of  73.1°  in  28  males  and  72.1°  in  17  females.  This  puts 
both  sexes  in  the  orthognathous  group  according  to  Rivet's  division 
of  the  index  which  markes  the  lower  limit  of  that  group  at  73.  The 
range  in  the  males  was  from  68°  to  79°  and  in  the  females  from 
67.5°  to  80°.  Dr.  Hrdli^^ka  found  an  average  of  73°  in  Munsee  or 
Lenape  males  and  74°  in  the  females  of  that  group.'  The  following 
is  the  seriation  of  the  index. 

N'ASO-ALVEOLO-BASn/AR  AnGLE 

ProsnftthouB      Mesognathoiis    Orthognathous 

x-59.9  70-72.9  73-z  Total 

Males:  number 4  6  18                    28 

«      percent 14.28  21.42  64.28 

Females:  number 1  9  7                    17 

percent 5.88  52.94  41.17 

If  we  compare  the  angle  with  the  results  of  the  alveolar  index 
given  above  we  find  that  the  classification  according  to  the  angle 
removes  4  male  crania  from  the  mesognathous  to  the  prognathous 
class  and  one  orthognathous  cranium  into  the  mesognathous  class. 
In  the  case  of  the  females  it  changes  one  cranium  from  orthogna- 
thous to  mesognathous.  This  is  a  better  indication  of  prognathism 
than  the  alveolar  index. 

Foramen  Magnum.  The  mean  diameter  of  the  foramen  magnum 
in  36  male  Madisonville  crania  is  32.8  mm.  and  in  22  female 
crania  31.8  mm.  This  is  decidedly  below  the  average  for  Indian 
males  as  recorded  by  Dr.  Hrdli^ka,  but  in  the  case  of  the  females 
there  is  a  substantial  agreement.  The  following  figures  are  of 
interest  by  way  of  comparison:  Munsee,  7  males,  35  mm.,  8  fe- 
males, 32  mm. ;  Louisiana,  10  males,  34.5  nmi.,  14  females,  31.8  mm. ; 
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Arkansas,  22  males,  33  mm.,  16  females,  31.4  mm.  It  remains  to  be 
seen  whether  this  ratio  has  any  particular  significance  in  relation 
to  stature  or  other  bodily  characters. 
Lower  Jaw. 

Males  Females 

Number  of  Number  of 

spedmeiia  Average  epwdmnoB  Averace 

Height  at  symphysis 25  36.5  9  32.4 

Minimum  breadth  of  ramus 30  35.5  9  34.2 

Bicondylar  width 22  129.0  7  122.7 

CondyloHsymphysial  length 24  104.6  7  104.5 

Bigonial  diameter 24  103.4  8  99.1 

Mean  angle 25  125.4  7  126.4 

The  dimensions  of  the  lower  jaws  in  this  series  are  moderate. 
The  mandibles  are  especially  broad  in  proportion  to  their  length. 
The  female  jaws  seem  relatively  longer  than  the  male  but  this  is 
possibly  due  to  the  shortness  of  the  female  series.  The  mean  angle 
of  the  ascending  rami  is  unusually  high  in  the  male  group,  buf 
otherwise  the  measurements  do  not  diverge  markedly  from  those 
observed  in  the  case  of  other  Indian  crania. 

Frontal  Region. 

Height 

Very  low        Low  Medium  High        Very  high      Total 

Males:  number 2  18  30  2  1  53 

"      percent 3.75  34.0  56.6  3.75  1.9 

Females:  number.  ..  1  12  12  6  0  31 

**  per  cent. . .  3.2  38.7  38.7  19.3  0 

Doubtful:  number. .  0  12  0  0  3 


Breadth 

Narrow  Medium 

Males:  number 13  27 

«      percent 24.5  51.0 

Females:  number 6  17 

"          percent 19.3  54.9 

Doubtful :  number 0  1 

Slope 

Bulging      Submedium  Medium 

Males:  number 2                 4  37 

"      percent 3.7              7.5  70.0 

Females:  number.  . .       7                 0  20 

"          per  cent. .  .     22.6              0  64.5 

Doubtful:  number.  .0                 0  3 


Broad 

Very  broad 

Tota 

10 

3 

53 

18.9 

5.6 

4 

4 

31 

12.9 

12.9 

2 

0 

3 

Receding  Very  receding  Total- 

53 


31 


7 

3 

13.0 

5.6 

4 

0 

12.9 

0 

0 

0 
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An  analysis  of  the  above  tabulations  of  observed  characters  in 

^  frontal  region  of  the  crania  shows  that  the  majority  of  males 

(^.6  per  cent)  had  brows  of  medium  height,  while  a  considerable 

Proportion  of  the  remainder  (34  per  cent)  had  low  foreheads. 

Qoly  a  few  crania  exhibited  high  frontals,  or  very  low  frontals. 

^A  comparison  with  the  males  the  females  show  a  lesser  proportion 

^f  frontals  of  medium  height  and  a  decided  increase  in  the  num- 

'^^i^  of  skulls  with  high  frontals  (19.3  per  cent). 

In  the  matter  of  frontal  breadth,  as  observed  in  relation  to 
'^^ght  and  slope,  about  one  half  of  the  male  skulls  are  medium 
^^d  the  other  half  almost  equally  divided  between  narrow  and 
Inroad.  The  females  show  a  similar  distribution,  except  for  a 
somewhat  larger  proportion  of  relatively  very  broad  frontals. 

In  the  large  majority  of  the  male  skulls  the  slope  of  the  frontal  bone 

^  medium  (70  per  cent).  The  remainder  show  more  with  receding 

f iDntals  than  with  steep  or  bulging  frontals.    The  female  crania 

differ  from  the  males  in  the  high  percentage  of  bulging  frontals 

C22.6  per  cent).   This  is,  of  course,  a  common  sex  difference. 

Sagittal  Region. 

Breadth 

Submedium     Medium         Broad     Very  broad     Total 

^ales:  number 3  26  15               9             53 

"      percent 5.6  49.0  28.5          17.3 

I'emales:  number 2  15  11               3             31 

"         percent 6.5  48.4  35.5            9.6 

Doubtful:  number 0              2  10  3 

Elevation 

Absent    Submedium     Medium         Marked  Very  marked    Total 

Males:  number  10  19  18  4  2  53 

•      per  cent 18.9  36.0  34.0  7.5  5.6 

Females:  number 7   ,  14  9  1  0  31 

*•  percent 22.6  45.1  29.0  3.2  0 

Doubtful:  number.  .  .       10  2  0  0  3 

The  tables  above  clearly  show  a  predominance  of  medium  and 
broad  sagittal  regions  both  in  males  and  in  females,  with  a  some- 
what larger  proportion  of  the  broad  categories  in  the  latter  sex. 
A  large  majority  of  the  male  crania  show  a  varying  development 
of  the  sagittal  elevation,  but  it  is  very  pronounced  in  a  few  cases 
only.  Naturally  the  females  show  a  lesser  development  of  this 
character. 


100  INDIAN  VILLAGE  SITE  AND  CEMETERY 

In  9  male  crania,  or  17  per  cent,  a  slight  post-coronoid  depression 
was  observed.  Tbis  character  also  was  present  in  a  slight  degree 
in  13 '  female  crania,  and  markedly  in  one  female  cranium,  —  a 
total  of  45.2  per  cent.  This  again  is  a  sexual  difference  of  common 
observation. 

Temporal  Region. 

Flat  or  depressed     Medium  Bulginc  Total 

Males:  number 19  18  16                  53 

"     percent 36.0  34.0  30.0 

Females:  number 11  10  10                  31 

**         per  cent 35.5  32.2  32.2 

Doubtful:  number 1                    1  1  3 

The  table  above  shows  an  almost  equal  distribution  of  fiat, 
medium,  and  bulging  temporal  regions  in  both  sexes.  A  pronounced 
depression  of  the  wing  of  the  sphenoid  is  very  common  in  this 
series. 

Occipital  Region. 


Flat  or 
steep 

Medium 
convex 

Protuberant 

Occipital 
torus 

Total 

Males:  niunber 38 

**      per  cent.  . .     71.7 

Females:  number. .     21 
"         per  cent. .     67.7 

Doubtful:  number.      2 

14 
26.4 

8 
25.8 

1 

1 

1.9 
2 

6.5 
.   0 

16 
30.0 

1 

3.2 

1 

53 

31 

3 

The  high  percentage  of  flat  occipital  regions  in  this  series,  as 
shown  in  the  table  above,  is  partially  due  to  artificial  occipital 
deformation,  but  in  a  greater  degree  to  the  natural  shape  of  the 
skull.  The  percentage  of  male  crania  exhibiting  fiat  occipital 
regions  is  71.7,  while  the  percentage  of  all  male  crania  showing 
occipital  deformation  is  73.5.  On  the  other  hand  67.7  per  cent  of 
female  crania  have  flat  occiputs,  whereas  82.7  per  cent  show 
artificial  deformation. 

A  slight  occipital  torus  was  observed  in  11  male  skulls,  an  oc- 
cipital torus  of  medium  development  in  3  skulls,  and  of  pro- 
nounced development  in  2  skulls,  making  a  total  of  30  per  cent 
of  the  male  crania  exhibiting  this  feature.  One  female  cranium 
and  one  cranium  of  doubtful  sex  also  show  a  slight  development  of 
this  feature. 
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Sutures. 


Occlusion  of  Coronal,  Sagittal,  and  LABiSDoiD 


« 

All  open 

Beginning 
inaU 

Beginning 
in  sagittal 

Beginning 
in  coronal 

Males:  number. . . 

..     26 

3 

.4 

0 

**      per  cent. . . 

. .     49.05 

Females:  number . 

. .     25 

1 

0 

2 

*         percent. 

..     80.06 

Beginning  in 

sagittal  and 

lambdoid 

Beginning  in 

sagittal  and 

coronal 

Beginning  at 
pterion            < 

Advanced  in 
sagittal,othera 
3pen  or  beginning 

Males:  number  . . . 

...      «5 

2 

0 

8 

Females:  number. . 

...     0 

1 

1 

0 

Advanced  in 
sagittal,  and  in 

coronal, 
lambdoid  open 

Advanced  in 
sagittal,  and  in 

lambdoid, 
coronal  open 

Advanced  in 

saipttal,  coronal 

and  lambdoid 

Total 

Males:  number.  . . 

2 

2 

3 

53 

Females:  number. . 

1 

0 

0 

31 

As  may  be  seen  from  the  above  tabulations,  about  half  of  the 
male  crania  in  our  series  and  four-fifths  of  the  female  crania  showed 
no  external  traces  of  obUteration  of  the  sutures.  Contrary  to  what 
lias  usually  been  observed  in  the  case  of  American  crania,  points  of 
obliteration  appear  first  in  the  sagittal  suture  and  obUteration  pro- 
ceeds more  rapidly  in  this  suture.  Hrdlidka  observed  in  his  Arkan- 
sas and  Louisiana  series  that  synostosis  began  dorsally  in  the 
Coronal  suture,  and  Fuller  makes  a  similar  statement  in  regard 
to  his  Tennessee  Stone  Grave  series.    The  diflference  may  be  due, 
On  the  one  hand,  to  the  less  pronounced  occipital  deformation 
of  the  Madisonville  series,  or,  on  the  other,  to  an  error  conse- 
i^uent  upon  the  small  number  of  crania.   It  is  of  some  interest  to 
note  that  in  two  of  the  female  crania  synostosis  was  recorded  to 
liave  begun  in  the  coronal  and  in  no  case  in  the  sagittal,  while  of 
the  males  no  example  of  priority  of  coronal   obliteration  was 
observed. 

The  form  of  pterion  found  in  this  series  is  almost  invariably  the 
broad  H  type,  but  one  male  cranium  and  one  female  cranium  ex- 
hibited the  K  or  X  type. 
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Serration 

Simple  Medium         Complex  ?  Total 

Males:  number 33  18  1  1  53 

"      percent 62.23  33.94  1.88  1.88 

Females:  number 21  10  0  0  31 

per  cent 67.72  32.25  0  0 

Doubtful:  number 1  2  0  0  3 

As  indicated  above,  the  conformation  of  the  sutures  in  this  series 
of  crania  is  simple  in  about  two-thirds  of  the  cases  and  of  median: 
complexity  in  the  remainder. 

Wormian  Bones 

Temporo-  Tempore- 
?  None    Lambdcnd    panetal    occiintal    Others       Total 

Males:  number 4  11  32  4  13  9  53 

"      percent 7.54  20.75  60.37  7.54  24.52  16.08  71.6S 

Females:  number...  0  13  15  0  7  2  31 

percent...  0  41.93  48.38  0  22.58  6.45  58.0e 

Doubtful :  number .  .  0  1  2  0  0  0             3 

The  table  above  shows  that  sutural  bones  occur  in  71.69  per  cent 
of  the  male  crania  and  in  58.06  per  cent  of  the  female  crania 
They  are  found  oftenest  in  the  lambdoid  suture  and  next  in  the 
temporo-parietal.  Nine  epipteric  bones  were  observed  in  the  mah 
crania,  one  in  the  coronal  suture,  one  in  the  sagittal  suture,  anc 
one  OS  apicum  or  triangular  Wormian  bone  at  lambda.  Two  of  th< 
male  crania  showed  traces  of  the  transverse  occipital  suture,  bu' 
it  was  not  complete  in  either  case.  There  were  two  epipteric  bones 
among  the  crania  of  females  and  one  complete  transverse  occipita 
suture.  The  so-called  Inca  bone,  then,  occurs  in  but  one  of  the  8j 
crania  of  our  collection,  whereas  Fuller  found  it  in  about  16  pei 
cent  of  his  Tennessee  Stone  Grave  series. 

Parietal  Foiamina. 

Number 

None  One  Two  Total 

Males:  number 24  16  13  53 

«      per  cent 45.26  30.17  24.51 

Females:  number 18  7  6  31 

"  per  cent 58.05  22.57  19.35 

Fuller  foimd  parietal  foramina  absent  in  about  40  per  cent  of 
his  Tennessee  Stone  Grave  crania.  This  corresponds  fairly  closely 
with  the  results  shown  in  the  above  table. 
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Retro-mastoid  Foramina.  These  are  extremely  variable  in  num- 
b^T^  size,  and  position. 
Brlastoids. 

Size 

Submedium        Medium  Large  Very  Urse        Total 

^leUes:  number 22  24  6  1                 53 

"      percent 41.49  45.26  11.31  1.88 

^^males:  number 7  16  7  0                30 

**         per  cent 23.33  53.33  23.33  0 

I 

The  mastoid  processes  are  usually  medium  or  somewhat  below 
tt^edium  in  size  in  our  Madisonville  crania  as  compared  with  aver- 
2tge  Europeans.    Fuller  found  55  per  cent  of  his  Tennessee  Stone 
Crrave  males  with  mastoids  of  medium  size,  and  the  remainder 
^^ually  divided  between  sub-medium  and  large.  On  the  whole  our 
Scries  falls  somewhat  below  the  Tennessee  group  in  the  develop- 
xxient  of  this  process.    Hrdli^ka  observed  in  his  examination  of 
orania  from  Arkansas  and  Louisiana  that,  while  the  mastoid  proc- 
esses often  showed  only  a  moderate  development  in  the  males,  in 
females  they,  frequently  exceeded  the  average  determined  in  the 
same  sex  in  Whites  and  in  Indians  from  other  regions.   He  related 
this  development  in  females  to  the  growth  of  the  sternocleido- 
mastoid muscles  favored  by  the  habitual  carrying  by  these  women 
of  heavy  jars  and  other  burdens.    From  the  table  above  a  similar 
superiority  of  mastoid  development  on  the  part  of  females  may  be 
observed  in  our  series,  and  doubtless  for  the  same  reason. 
Facial  Portion. 

Supra-orbital  Ridoes 

Abeent      Submedium      Medium  Large        Very  Urge      Total 

Males:  number..  4  13  25                7  4              53 

"      percent..  7.54  24.51  47.14  13.16  7.54 

Females:  number  11  13  7                0  0              31 

percent  35.48  41.93  22.58            0  0 

It  is  of  interest  to  compare  with  the  above  table  the  results 
obtained  by  Fuller  in  the  observation  of  the  same  character  on  148 
male  crania  and  72  female  crania  of  Tennessee  Indians.  In  the 
males  he  found  no  case  in  which  the  brow  ridges  were  undeveloped, 
29.1  per  cent  were  of  submedium  development,  44.6  per  cent  me- 
dium and  26.3  per  cent  above  medium.  This  shows  a  distribution 
of  the  grades  of  percentages  in  various  development  closely  sim- 
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ilar  to  that  of  our  series,  but  the  Madisonville  crania,  on  the  whole,, 
show  more  instances  of  the  lesser  degrees  of  development*  (Ten* 
nessee  females:  absent  31.9  per  cent,  submedium  33.3  per  cent,, 
medium  29.1  per  cent,  large  5.5  per  cent.) 

The  types  of  supra-orbital  ridges  most  commonly  found  in  this 
series  are:  (a)  in  which  the  ridges  are  over  the  median  portions  of 
the  orbits  and  limited  laterally;  (b)  in  which  the  lateral  portions  * 
of  the  superior  orbital  margins  are  thickened  to  form  ridges  which 
are  separated  from  the  median  ridges,  (c)  in  which  the  lateral  and 
median  ridges  are  continuous  forming  a  torus  from  one  external 
angular  process  to  the  other.  Type  a  is  by  far  the  most  conmioa 
in  our  series.  Type  b  is  frequently  found  and  type  c  only  occasion- 
ally. 

The  orbits  in  this  series  present  no  unusual  features.  There  ia 
considerable  variation  in  the  dimensions  of  right  and  left  orbits  in 
the  same  individual,  as  remarked  above.  Practically  all  of  the 
orbits  are  of  the  oblong  shape  with  rounded  comers.  In  case  of 
the  male  crania  57.5  per  cent  of  the  orbits  have  their  long  axes 
horizontal  and  42.5  per  cent  have  long  axes  inclined  downward  and 
outward.  In  the  female  crania  these  figures  are  54.54  per  cent  and 
45.54  per  cent  respectively. 

Infra-orbital  Suture 

Absent  Right  Left  Both  Total 

Males:  number 21  2  3  6                32 

"      per  tent 65.62  6.25  9.37  18.75 

Females:  number 13  2  3  3                21 

percent 61.88  4.76  14.28  14.28 

In  the  above  tabulation  of  the  occurrence  of  the  infra-orbital 
suture  the  writer  has  not  distinguished  between  cases  in  which  the 
suture  was  present  only  on  the  facial  aspect  and  cases  in  which  it 
was  complete  on  both  facial  and  orbital  aspects.  Where  foimd  it 
was  usually  complete.  Fuller  records  the  complete  absence  of  this 
feature  in  64  per  cent  of  his  male  crania  from  the  Tennessee  Stone 
Graves,  which  agrees  closely  enough  with  our  figures.  But  in 
Tennessee  females  he  finds  the  suture  absent  in  only  30  per  cent 
of  cases  as  against  61.88  per  cent  in  our  series. 

Nasion  Depression.  The  nasion  depression,  which  is  due  in 
large  part  to  the  protuberance  of  glabella,  is  very  slight  or  entirely 
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absent  in  most  of  the  male  skulls  in  our  Madisonville  series,  and 
does  not  occur  at  all  in  the  crania  of  females.  The  type  of  depressed 
nasion  that  is  often  seen  in  Australian  skulls  (i.e.  where  the  f ronto* 
nasal  suture  is  not  only  depressed  below  the  level  of  the  glabella 
eminence,  but  is  sunken  deep  below  the  level  of  ophryon)  does  not 
occur  at  all  in  this  series. 


Nasal  BBmoB 

Breadth 
Snbmedium    Medium  Broad      ?  Low 

Make:  number      14        24  5  7         11 

'^      percent     28.0      48.0      10.0      14.0      22.0 
Females:  number    7         10  5  9         11 


Height 
Medium   ffigh 


28 

56.0 

10 


4 

8.0 

1 


r     Toui 
7        60 
14.0 
9        31 


per  cent  22.57    32.25    16.12    29.03    35.48    32.25    3.22    29.03 

Shape  op  Nasal  Bridge  . 


? 

Straight 

Convex  . 

Concave 

Concavo>convez  ' 

rotal 

Males:  number 

22 

4 

8 

0 

11. 

55 

*      per  cent 

48.84 

8.88 

17.76 

0 

24.42 

Females:  number  ^ . 

21 

2 

1 

0 

8 

31 

From  the  analysis  of  the  above  tables  it  will  be  observed  that 
the  nasal  bridge  in  males  of  our  series  is  prevailingly  of  medium 
breadth,  often  of  submedium  breadth,  and  sometimes  broad. 
Usually  it  is  of  medium  height  (56.0  per  cent),  and  often  low  (22.0 
per  cent).  The  nasal  bridge  in  the  females  tends  to  be  lower  and 
broader,  a  generally  observed  sex  diflference.  '  Convex  and  con- 
cavo-convex nasal  bridges  are  the  prevaiUng  forms. 

Nasal  Spine 

?  Submedium  Medium  Pronounced         Total 

Males:  number.  ...  1  20  14  0                   35 

"      per  cent  . . .  2.85  57.14  39.99  0 

Females:  number..  0  10  9  0                   19 

percent..  0  52.63  47.34  0 

Lower  Borders  of  Nasal  Aperture 

Indistinct  Medium  Sharp  Total 

Males:  number 20  5  13                     38 

"      percent 52.63  13.15  34.21 

Females:  number 8  7  5                     20 

**          per  cent 40.0  35.0  25.0 

1  Peroentaces  omitted  because  of  inadequate  series. 
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Nasal  Grooves 

Abeent  Submedium  Medium  Pronounced 

Males:  number.  . .    26  7  2  3 

"      per  cent  . .    68.38  18.31  5.26  *  7.89 

Females:  number  .16  3  1  0 

"         percent.    80.0  15.0  5.0  0 

The  above  tables  show  a  prevailingly  poor  development  c 
nasal  spine  and  indistinct  lower  borders  of  the  nasal  aperti 
characteristics  of  both  sexes  in  our  series.  This  is  quite  the  re 
of  what  Fuller  states  to  be  true  of  the  Tennessee  Stone  ( 
series  of  which  he  says  that  the  lower  borders  are  "  almost 
versally  sharp  "  and  the  nasal  spines  usually  well  developed, 
observations  on  our  series,  however,  accord  with  the  resu 
Dr.  Hrdlidka's  findings  on  Arkansas  and  Louisiana  skulls  i 
spect  to  these  characters. 

Sub-orbital  Fossae 

Absent  Submedium  Medium  Pronounced 

Males:  number 0  9  14                 16 

"      percent 0  23.07  35.89            41.02 

Females:  number 1  2  10                  9 

"          per  cent 4.54  9.08  45.45            40.86 

Doubtful:  nimiber 0  1  1                   1 

The  depth  of  the  sub-orbital  fossae  depends  very  largely 

age,  to  some  extent  upon  sex,  and  in  an  indeterminate  degree 

racial  and  individual  variation.    The  distribution  in  the  i 

under  consideration,  as  shown  above,  seems  to  have  no  un 

significance. 

Malars 

Submedium        Medium  Large  Very  large 

Males:  number 5  16  17  2 

"      per  cent 12.5  40.0  42.5  5.0 

Females:  number 11  8  0  0 

per  cent 57.86  42.08  0  0 

Doubtful:  number. .. .  10  10 

Zygomae 

Submedium  Medium  Large  Very  large 

Males:  number 4  11                 18  5 

"      percent 10.52  28.94            47.35  13.15 

Females:  number 5  10                  1  0 

per  cent 31.25  62.50              6.25  0 

Doubtful:  nimiber 1  0                  1  0 
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As  shown  in  the  table,  the  malars  are  large  in  nearly  half  of  the 
male  crania,  but  not  **  very  large,"  except  in  two  cases.  Rugged 
&Qd  massive  malar  bones  are  not  nearly  as  common  in  the  group 
from  this  cemetery  as  they  are,  for  example,  in  crania  from  the 
Tennessee  Stone  Graves.  Large  malars  are  not  found  in  the  few 
female  skulls  in  the  series  in  which  observations  could  be  made  on 
tile  facial  skeleton.  The  marginal  process  on  the  malar  bone, 
^iiieh  Langdon  found  well  developed  in  76.4  per  cent  of  68  Madi- 

«onville  crania,  is  also  of  common  occurrence  in  our  series. 
The  zygomatic  arches  are  naturally  stronger  and  more  rugged 

'^  males  than  in  females. 

Alveolar  Prognathism 

Very 
r.j>noun( 

Afa.l€8:  number....     1  16  12  5  0  34 

per  cent, 
^^rriales:  number..     1  7  7  4  1  20 

**        per  cent. . 
^^^^^vibtful:  nimiber 


beent 

Submedium 

Medium 

Pronounced  pi 

ronoun 

1 

16 

12 

5 

0 

2.94 

47.04 

35.28 

14.70 

0 

1 

7 

7 

4 

1 

5.0 

35.0 

35.0 

20.0 

5.0 

0 

1 

0 

0 

0 

t 


Tlie  above  tabulation  shows  a  somewhat  greater  development  of 
^"^^eolar  prognathism  among  female  crania  than  among  the  male, 
iigdon  remarks  that  prognathism  "  is  a  generally  well-marked, 
^ugh  not  constant  feature  of  these  crania."^    Fuller,  in  his  ex- 
ination  of  Tennessee  Stone  Grace  crania  found  a  more  marked 
^dency  to  alveolar  prognathism  among  females  than  among 
^les. 

^^^     Teeth.   As  in  most  series  of  crania  from  old  graves,  so  many  teeth 
^^  ^ve  been  lost  post-mortem  in  the  present  group  that  observations 
^  the  dentition  are  very  unsatisfactory. 


DENTrrioN 

Complete  Incomplete  Total 
^lales:  number  .38            3          41 

Wear 

Sub- 
None  medium    Medium  Pi 

1          27             9 

'onounce 

5 

"      per  cent .     92.68 
females:  number    20 

7.32 

6          26 

2.38    64.26      21.42 
2         11             6 

11.90 

1 

"         percent   76.92 
X)oubtful:  number    2 

23.07 
1            3 

10.0      55.0       30.0 
1           1            0 

5.0 

1 

42 
20 


The  first  division  of  the  table  above  shows  that  of  41  male 
crania  on  which  observations  concerning  the  dentition  could  be 

»  Op.  cit.,  p.  241. 
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made,  38  or  92.68  per  cent  showed  completed  dentitions.  By  this 
it  is  meant  that  all  of  the  permanent  teeth  had  erupted. 

In  the  female  series,  20  of  a  total  of  26  crania  showed  completed 
dentitions.  In  every  instance  in  the  crania  of  both  sexes  in  which 
the  dentition  was  incomplete,  one  or  more  of  the  third  molars  had 
not  erupted.  Most  of  these,  according  to  the  age  estimates,  were 
young  adults  between  the  ages  of  twenty  and  thirty  years,  but 
several  were  obviously  middle  aged.  There  is  clearly  shown  here  a 
very  marked  tendency  toward  the  suppression  of  third  molars  in 
the  females  (amounting  to  23  per  cent  of  the  cases  observed), 
while  in  a  lesser  degree  (7.3  per  cent)  the  same  is  true  of  the  males. 
The  doubtful  skull  in  which  the  dentition  was  incomplete  was  that 
of  an  adolescent.  In  this  connection  it  is  interesting  to  note  that 
Fuller  found  the  suppression  of  one  or  more  third  molars  in  24  of 
the  185  Tennessee  Stone  Grave  crania  he  examined — 13.9  per  cent 
of  male  crania,  and  11.4  per  cent  of  female  crania.  This  percentage 
doubtless  would  have  been  higher  if  it  had  been  possible  to  estimate 
it  on  the  basis  of  the  number  of  crania  in  which  dental  observa- 
tions were  possible,  instead  of  the  entire  number  studied.  But  the 
author  did  not  give  the  former  figures. 

Analysis  of  the  table  showing  the  degree  of  wear  of  the  teeth  in- 
dicates that  the  majority  of  the  individuals  represented  were 
young  adults  and  that  the  females  included  fewer  aged  persons 
than  the  males. 

Teeth  Lost  in  Life 

Few  Many  All  Total  crani* 

Males:  number 1  8  2  41 

"      per  cent 2.44  19.51  4.88 

Females:  number 1  5  1  20 

"         per  cent 5.0  25.0  5.0 

Quality 

Very  poor        Submedium        Medium  Good  Total 

Males:  number 3                   5  12  18                 38 

"      per  cent 7.89            13.15  31.57  47.35 

Females:  number 3                   4  8  4                 19 

per  cent 15.78            21.04  42.08  21.04 

Doubtful:  number.. .  .  10  0  2                  3 
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Mfdes:  number      0 
Females:  number  1^ 
^btful:  number  1 


NuiiBKR  OF  Cusps 
Upper  molars 

4-4-3    4-4-2      4-3-3    4-3-2  4-4-7    4-3-? 

4          4          3          3  6 

1          0          3}        0  3 

0          0          0          0  1 


5-6-5     6-5-4 

•^'aiea:  number      3         5 
^emaiea:  number  1  3 


Lower  molars 

6-4-4    4-4-4      6-4-5     6-5-7 
2  111 

0  0  0  0 


r^? 

3-3-7 

Total 

5 

0 

25 

9 

1 

19 

1 

0 

3 

5-4-7 

7-5-6 

Total 

1 

1 

17 

0 

0 

4 

Analysis  of  the  above  tables  indicates  that  a  higher  percentage 
^  female  crania  shows  the  loss  of  teeth  during  hf e,  that  the  quality 
^f  the  teeth  in  female  crania  is  inferior  to  that  in  the  male  crania, 
^.^^  that  the  females  show  a  more  marked  tendency  to  the  reduc- 
of  molar  cusps  and  the  suppression  of  the  third  molar. 

Pathology  and  Abnormalities 

Alveolar 


.\i                                    Carie. 

p^'*'  ^es:  mimber         7 
^^"inales:  number    10 

abflceeses 

Crowding 

None 

Total  crania 

14 

4 

11 

33 

5 

2 

4 

16 

Of  the  crania  on  which  observations  could  be  made  it  is  evident 

'^m  the  above  table  that  66.66  per  cent  of  the  males  exhibited 

^^^  ^thological  features  in  the  shape  of  caries,  alveolar  abscesses,  or 

^^^aleniption  of  teeth  due  to  defective  development  of  the  maxil- 

^^  bones.  In  the  case  of  the  female  crania  this  percentage  is  75. 

^■^^Ithough  we  have  only  a  short  series  of  observations  upon  which 

^  o  base  conclusions,  it  seems  evident  that  the  females  were  more 

Subject  to  dental  caries.    It  is  possible  that  this  difference  in  the 

^exes  may  be  due  to  conditions  favoring  the  development  of  dental 

varies  in  women  during  pregnancy. 

AnomaUes  in  the  suppression  of  third  molars  have  been  dis- 
cussed above.  No  other  reductions  in  dentition  were  observed.  One 
male  cranium.  No.  57567,  had  a  supernumerary  peg  tooth  on  the 
lingual  side  of  the  upper  left  canine. 

In  185  Tennessee  Stone  Grave  crania  Fuller  found  56  crania 
exhibiting  dental  caries  and  32  with  alveolar  abscesses.  Concern- 
ing this  series  he  remarks:  ''There  is  little  of  the  primitive  in  the 
teeth."   The  same  may  be  said  of  our  Madisonville  series. 
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rrhe  styloid  processes  are  frequently  broken  off  short,  but  it  is 
^^Xially  possible  to  judge  their  development  by  the  stumps. 

Glenoid  Fobsa — Depth 

Submedium  Medium  Deep  Very  deep         Total 

^^  ales:  number 1  26  24  3                  54 

"     percent....  1.85  48.14  44.44  5.55 

^^males:  number.. .  2  19  8  1                  30 

**         per  cent . .  6.66  63.33  26.66  3.33 

The  table  above  shows  that  the  series  is  characterized  as  a  whole 
l>y  the  prevalence  of  glenoid  fossae  of  medium  or  greater  depth. 
I'emales  exhibit  fewer  instances  of  the  latter. 

POSTGLENOID   PROCESS 
Submedium      Medium  L*rg«  Very  Urge  Total 

Males:  number 6  6  5  0  17 

•*         percent 29.62 

Females:  nimaber 1  0  2  0  3 

"         percent 10.0 

The  postglenoid  process  is  not  usually  to  be  observed  in  this 

series.    It  occurs  much  more  frequently  in  male  crania  than  in 

female  crania. 

Foramen  Lacerum  Medium 

Small  Medium  Large  Total 

Males:  number 24  19  1  44 

-      percent 54.52  43.15  2.27 

Females:  number 18  9  0  27 

**         percent 66.6  33.3  0 

Depression  of  Petrous  Parts  of  Temporal  Bones 

Abeent  Slight  Medium  Pronounced  Total 

Males:  number  2  13  23  6  44 

•      percent  4.54  29.51  52.25  3.62 

Females:  number  2  15  10  0  27 

"         percent  7.4  55.5  37.0  0 

In  large-brained  races  the  lacerate  foramina  are  usually  large 
and  the  petrous  portions  of  the  temporal  bones  are  depressed  well 
below  the  level  of  the  basilar  process  of  the  occipital  bone.  A  well- 
developed  brain  pushes  the  basilar  process  outward  beyond  the 
level  of  the  rigid  petrous  parts.  An  analysis  of  the  above  table 
shows  that  our  Madisonville  crania  do  not  exhibit  high  develop- 
ment in  these  characters. 
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Foramen  Lacerum  Posterior 


Small 

Medium 

Large 

Right 
larger 

Left 
larger 

Equal 

Total 

Males:  number       9 

30 

3 

17 

7 

18 

42 

*      percent    21.42 

71.40 

7.14 

40.46 

16.66 

42.84 

Females:  number    5 

19 

1 

8 

3 

14 

25 

**         per  cent  20.0 

76.0 

4.0 

32.0 

12.0 

56.0 

Right 
only 

Left 
only 

Total 

3 

1 

40 

7.5 

2.5 

4 

0 

26 

Where  there  is  a  difference  in  the  size  of  the  two  posterior  lacer- 
ate foramina,  the  right  foramen  is  usually  the  larger,  as  may  be 
seen  from  the  above  tabulations.  Fuller  states  that  the  right  fora- 
men is  usually  much  larger  in  Tennessee  Stone  Grave  crania. 

POST-CONDTLOID  FORAMINA 

Absent  Small  Medium  Large 

Males:  number 2  5  28  1 

**      percent...     5.0  12.5        70.0  2.5 

Females:  number.  .0  0  18  4 

percent.     0  0  78.24  4.34        17.38        0 

Para-mastoid  pbocesses.  These  were  observed  in  3  male  and 
2  female  crania. 

Shape  of  Foramen  Magnum 

Irregular        Oval     Half  diamond 

Males:  number     4  20  8 

**      percent  10.0  50.0  20.0 
Females:  number  2              8  8 

**         per  cent  7.69  30.76  30.76 

There  id  considerable  variation  in  the  shape  of  the  foramen 
magnmn.  In  the  males  the  oval  form  predominates.  In  the  table 
above  "  half  diamond  "  means  that  the  anterior  half  of  the  fora- 
men is  shaped  like  two  sides  of  an  equilateral  triangle,  while  the 
posterior  half  is  semi-circular  or  semi-oval. 

Pterygo-spingus  Foramina 


lound 

Diamond 

Total 

6 

2 

0 

40 

15.0 

5.0 

0 

4 

2 

2 

26 

15.38 

7.69 

7.69 

Right 

Indicated 
Left 

Both 

Total 

Right 

Complete 
Left 

Both 

Total 

Males:  number..  . . 

3 

1 

4 

8 

1 

3 

1 

5 

**      per  cent .  .  . 

17.0 

10.63 

Females:  number. . 

1 

3 

1 

5 

1 

1 

1 

3 

**         per  cent . 

20.0 

12.0 

Pterygo-spinous  foramina,  complete  or  indicated  to  have  be^n 
completed  by  a  fibrous  bridge,  are  relatively  common  in  this  series. 
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f\ifler  seems  to  have  found  a  higher  frequency  of  occurrence  in 
^  Tennessee  series,  for  he  reports  the  foramen,  or  indications  of  it, 
^fi  one  or  both  sides  in  45.71  per  cent  of  males,  and  47.54  per  cent 
^f  females. 

Dehiscences  in  the  Floor  op  the  Auditory  Meatus 

Right  Left  Both  Totol 

^^lea:  number 2  3  4  9 

*     percent 20.0 

^^xnales:  number 3  2  4  9 

"        percent 33.33 

Defects  in  the  floor  of  the  auditory  meatus  are  common  in  the 
^^^ania  of  American  Indians.  Fuller  found  them  in  14  per  cent  of 
"■^  ""^4  Tennessee  Stone  Grave  crania;  Dr.  Hrdl^ika  found  them  in  14 
jr  cent  of  crania  from  Arkansas,  and  in  29  per  cent  of  crania  from 
)uisiana.  Both  of  these  authors  also  found  them  to  occur  much 
lore  commonly  in  the  crania  of  females. 

llandible.  Mandibles  were  associated  with  the  skulls  in  the  case 
'f  29  males  and  12  females.  The  more  important  observations  on 
lese  are  tabulated  below. 

Size 

Submedium         Medium  Large         Very  large  Total 

^lales:  number 7  13  7  2  29 

"      percent 24.1  44.8  24.1  6.90 

females:  number 2  9  1  0  12 

"         per  cent 16.6  75.0  8.3  0 

Mental  Prominence 

Neutral      Submedium     Medium         Large        Very  large       Total 

Males:  number..       1  8  15  5  0  29 

"      percent..       3.4  27.6  51.7  17.2  0 

Females:  number       2  5  5  0  0  12 

«  percent  16.6  41.6  41.6  0  0 

Mtlo-hyoid  Ridge 

Submeditim         Medium         Prononuced    Very  pronounced    Total 

Males:  number 11  17  1  0  29 

•*      per  cent 37.9  58.6  3.4  0 

Females:  number.. .       7  5  0  0  12 

"  percent..  58.3  41.6  0  0 


114  INDIAN  VILLAGE  SITE  AND  CEMETERY 


Genial  Tubercles 

Absent 

Submedium 

Medium 

Large 

Very  large 

ToUl 

Males:  number 1 

16 

10 

1 

1 

29 

"      per  cent 3.4 

55.2 

34.5 

3.4 

3.4 

Females:  number. .     0 

9 

3 

0 

0 

12 

"         per  cent. .     0 

75.0 

25.0 

0 

0 

From  the  above  tables  it  may  be  seen  that  the  characteristic 
mandible  is  of  medium  size  with  a  mediimi  development  of  the 
mental  prominence  and  a  medium  or  submedium  development  of 
the  mylo-hyoid  ridge.  The  genial  tubercles  are  poorly  developed. 

Pathological  Features.  In  the  following  discussion  alveolar 
abscesses  and  dental  caries  have  not  been  considered,  as  these 
pathological  featiures  have  already  been  dealt  with  above. 

Lesions  Probably  of  Traumatic  Origin 

Depressed  scaiB        linear  fractures         Miscellaneous 

Males:  number 9  2  4 

Females:  number 4  0  0 

About  22  per  cent  of  the  male  crania  in  our  series  show  lesions 
that  are  probably  due  to  wounds.  Alost  conmion  are  depressed 
scars  on  various  portions  of  the  cranial  vault.  No.  57512  has  an 
old  perforated  lesion  on  the  left  parietal  near  bregma,  oval  in 
shape,  and  9  mm.  in  its  longest  diameter.  The  tip  of  a  small  flint 
arrowpoint  is  also  embedded  in  the  outer  table  of  the  left  parietal, 
27  nmi.  behind  the  coronal  suture  and  42  mm.  from  bregma.  No. 
35529  has  a  large  depressed  fracture  on  the  right  parietal,  2  cm. 
in  diameter. 

No.  35527  also  has  an  arrowpoint  embedded  in  the  occiput. 
No.  57056  has  a  healed  linear  fracture  of  the  occipital  bone  extend- 
ing from  opisthion  to  lambda.  No.  25126  has  a  linear  fractiu-e  of 
the  left  parietal  extending  diagonally  from  lambda  to  a  point  3  cm. 
behind  the  coronal  suture.  Near  the  middle  of  this  fracture  and 
extending  over  an  oval  area  for  a  distance  of  45  mm.  in  its  long  axis 
is  an  irregular  cicatrized  scar  with  a  maximum  breadth  of  35  nun. 
This  is  the  area  of  impact  of  the  blow  which  was  apparently  de- 
livered with  some  blunt  weapon. 

No.  58733  presents  a  cut  in  the  right  supra-orbital  ridge  and  a 
fracture  of  the  left  zygomatic  arch.  No.  58058  has  a  healed  fracture 
of  the  right  horizontal  ramus  of  the  mandible. 
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Xangdon  found  eleven  eases  of  fraeture  in  141  Madisonville 
^X'ama  examined  by  him,  and  one  skull  with  the  fragment  of  a  small 
flint  arrowpoint  imbedded  in  the  occiput. 

Arthritic  conditions  were  observed  about  the  occipital  or  man- 
dibular condyles  or  in  the  glenoid  fossae  of  three  male  crania  and 
One  female  cranium.  In  addition  to  this  two  male  crania  presented 
a.iikylo6is  of  the  atlas  to  the  occiput,  probably  of  arthritic  origin. 
Langdon  found  this  condition  in  3  of  141  Madisonville  crania  ex- 
a^mined  by  him. 

Three  female  crania  presented  slight  exostoes  of  doubtful  origin 
in  various  regions.  No.  25128,  the  skull  of  a  female,  presented  evi- 
dence of  an  abscess  in  the  left  ear,  which  had  involved  extensive  ab- 
sorption of  the  bony  tissue  and  a  perforation  of  the  tympanic  plate. 
No.  35528  presented  a  small  bony  protuberance  on  the  left 
parietal  near  bregma  corresponding  to  a  deep  circular  impression 
internally,  circular  in  shape  and  about  5  mm.  in  diameter,  connected 
with  the  groove  for  the  meningeal  artery,  which  was  unusually 
large  and  deep. 

Summary  of  Measurements  and  Observations  upon  the  Crania. 
A  slight  degree  of  unintentional  occipital  deformation  is  very  com- 
mon in  the  Madisonville  series,  but  this  is  pronounced  in  a  few 
cases  only.  Apparently  it  has  affected  brachycephalic  crania  much 
more  than  dolichocephalic  crania,  and  probably  no  crania  have 
been  changed  from  the  dolichocephalic  class  to  the  brachycephalic 
class  through  his  agency.   No  frontal  deformation  occurs. 

About  three-fourths  of  the  crania  are  brachycephalic  (plates  25> 
26),  and  the  remainder  are  mesocephalic  (plates  27,  28,  29),  with 
the  exception  of  two,  which  are  dolichocephalic.  Three-fourths  or 
more  are  hypsicephalic  and  the  rest  orthocephaUc.  The  breadth- 
height  index  is  medium  in  about  half  of  the  series  and  low  in  the 
majority  of  the  remainder.  The  cranial  capacity  is  well  up  to  the 
average  for  Indians.  The  skull  walls  are  not  extraordinarily  thick. 
The  forehead  is  a  little  narrower  than  average  for  Indians. 

The  faces  are  broad  and  quite  short;  the  majority  being  eury- 
prosopic  and  the  rest  mesoprosopic.  The  orbits  are  variable,  but 
the  majority  are  chamaeconch  or  microseme.  The  nose  is  short 
and  broad,  and  platyrrhine  indices  are  in  the  majority.  There  is 
some  alveolar  prognathism  but  practically  no  facial  prognathism. 
The  palate  is  brachyuranic  and  the  lower  jaw  is  short  and  broad. 
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The  frontal  region  is  medium  or  low  in  height,  medium  or  narrow 
in  breadth,  and  mediiun  or  receding  aa  to  slope,  except  in  females, 
who  exhibit  more  instances  of  bulging  frontals. 

The  sagittal  region  is  medium  or  broad  with  little  development 
of  the  median  sagittal  elevation.  Temporal  and  occipital  regions 
are  variable,  as  is  natural  in  a  mixed  group.  In  about  two- 
thirds  of  cases  the  sutures  are  simple  in  serration,  and  in  the  rest 
mediiun.  ObUteration  usually  begins  in  the  sagittal  sutiu*e  and  the 
pterions  are  almost  invariably  of  the  broad  H  form.  Sutmtil  bones 
are  very  conunon. 

Parietal  foramina  are  few  and  small;  retromastoid  foramina  ex- 
ceedingly variable.  The  mastoid  processes  are  usually  rather  small 
or  mediiun  in  males;  in  females  they  are  often  rather  large  for  the 
sex. 

Brow  ridges  are  not  unusually  large  except  in  a  few  cases.  Fre- 
quently they .  are  submedium  in  development,  even  in  males. 
Orbits  are  usually  low  and  oblong  in  shape  with  rounded  comers. 
The  nasion  depression  in  both  sexes  is  poorly  marked,  often  en- 
tirely absent.  The  nasal  bridge  is  variable  in  breadth  and  height, 
but  medium  in  about  half  of  all  cases.  Convex  and  concavo- 
convex  forms  are  most  conunon.  The  nasal  spine  is  usually  poorly 
developed  and  the  lower  borders  are  frequently  indistinct.  On  the 
other  hand  subnasal  grooves  or  fossae  are  unconunon. 

Molars  and  zygomae  are  medium  or  large  in  males  as  character- 
istic of  American  Indians,  but  in  the  females  frequently  small. 
Depth  of  suborbital  fossae  is  variable.  The  palate  is  prevailingly 
parabolic,  sometimes  U-shaped  or  elliptical. 

The  teeth  show  marked  tendency  toward  cusp  reduction  and 
suppression  of  third  molars.  Usually  they  are  not  large.  Decay 
and  loss  in  life  are  frequent. 

The  glenoid  fossae  are  of  medium  depth  or  more;  dehiscences  in 
the  floor  of  the  auditory  meatus  are  common.  The  middle  lacerated 
foramina  are  submedium  to  medium  in  size;  the  depression  of  the 
petrous  parts  is  small  or  medium;  the  posterior  lacerated  foramina 
are  prevailingly  medium  in  size,  but  frequently  small,  and,  when  of 
unequal  size,  the  right  is  usually  larger. 

While  the  mandibles  are  usually  of  medium  size  and  medium  de- 
velopment in  the  majority  of  cases  as  regards  points  of  interest. 
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there  is  a  large  sub-group  in  which  the  prominence  of  the  chin  is 
submedium,  and  the  development  of  the  mylo-hyoid  ridge  is  sub- 
medium.  The  genial  tubercles  are  prevailingly  small. 

In  general  it  is  apparent  that  this  group  is  the  result  of  a  mixture 
of  the  southern  brachycephalic  type  with  the  eastern  dolichoce- 
phalic type,  the  latter  type  being  distinctly  in  the  minority.  While 
both  types  have  been  modified  by  the  mixture  it  is  clear  that  the 
dolichocephalic  type  has  suffered  most  in  this  regard  and  persists 
for  the  most  part  only  in  an  intermediate  form.  To  ascertain  the 
exact  results  of  the  intermixture  it  would  be  necessary  to  investi- 
gate the  correlation  of  all  measurements  and  morphological  features 
in  the  individual  crania.  It  is  not  possible  to  attempt  this  within 
the  prescribed  limits  of  this  paper,  but  such  correlations  are  valu- 
able and  it  is  hoped  that  they  may  be  presented  subsequently. 

The  Bones  in  General.  Of  the  large  collection  of  hiunan  remains 
from  the  Madisonville  cemetery  in  the  Peabody  Museum,  the  vast 
majority  are  fragmentary  and  incomplete.  The  writer  examined 
the  skeletons  of  53  adult  males,  35  adult  females,  2  adults  of 
doubtful  sex,  9  adolescents,  6  children,  and  7  infants.  No  detailed 
study  of  the  bones  was  possible  in  the  lime  allotted  for  the  investi- 
gation, and  it  was  necessary  to  confine  the  attention  to  the  few  most 
important  measurements  and  observations  on  the  better  preserved 
specimens. 

In  almost  all  of  the  skeletons  the  ribs,  vertebrae,  scapulae,  and 
pelvic  bones  are  missing  or  fragmentary;  the  majority  of  the  skulls 
are  crushed  and  broken  beyond  repair  except  at  an  excessive  ex- 
penditure of  labor;  most  of  the  long  bones  have  been  broken.  There 
is  not  one  complete  skeleton  in  good  condition  in  all  of  the  collec- 
tions sent  in  by  Metz,  Swanton,  and  the  Merwin  brothers.  Doubt- 
less the  fragmentary  condition  of  the  skeletons  is  due  to  the  shal- 
lowness of  the  graves  and  the  fact  that  the  site  is  heavily  timbered 
with  large  trees  that  for  the  most  part  have  grown  up  since  the 
period  of  occupation. 
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Femur. 


Measurements 


Length  BicondyUr 
No.  of 

cases  mm. 

Males 

Arentce:  right,  paired .  .  20  444 

•       total.. .  .  29  448 

left,     paired .  .  20  447 

•  •       total....  24  447 
Biinimum:  right 29  405 

•  left    24  407 

Maximum;  right 29  515 

left 24  487 

Females 

Avetage:  right,  paired .  .  14  409 

•  •        total.. .  .  18  410 
«          left,    paired..  14  415 

•  ■       total....  19  419 
Minimum:  right 18  377 

•  left 19  390 

Maximum:  right 18  446 

left 19  454 


Length 
Maximum 
No.  of 

Maximum 
diametOT 
of  head 
No.  of 

Hwnero. 

•       • 

No.  of 

cases 

mm. 

cases 

mm. 

cases 

Index 

21 

449 

24 

47.2 

13 

71.60 

28 

453 

29 

47.4 

21 

71.56 

21 

451 

24 

46.7 

13 

70.61 

25 

451 

28 

46.7 

18 

70.60 

28 

412 

29 

43 

21 

09.90 

25 

413 

28 

42 

18 

67.92 

28 

522 

29 

52 

21 

74.40 

25 

490 

28 

51 

18 

72.93 

14 

415 

16 

43.6 

5 

72.14 

18 

415 

19 

43.8 

12 

73.35 

14 

420 

16 

42.3 

5 

70.23 

19 

426 

21 

42.1 

9 

70.72 

18 

385 

19 

39 

12 

70.40 

19 

395 

21 

39 

9 

68.06 

18 

448 

19 

47 

12 

76.65 

19 

457 

21 

45 

9 

73.34 

The  mean  bicondylar  length  of  male  Madisonville  femora  is 
447.5  mm.  which  corresponds  to  an  average  stature  of  a  little  less 
than  167  cm.  according  to  Manouvrier's  tables.  If  we  calculate 
the  stature  from  the  maximimi  length  of  the  femora  according  to 
Pearson's  formula  (a),  the  average  stature  is  a  little  more  than 
166  cm. 

Similarly  the  average  stature  of  Madisonville  females,  according 
to  Manouvrier's  tables,  is  a  little  more.than  155  cm.  and,  according 
to  Pearson's  formula,  a  Uttle  less  than  155  cm.  Hrdlidka  found  that 
the  statm^  of  Munsee  males  was  approximately  167  cm.  and  of 
Munsee  females  156  cm.,  basing  his  computations  upon  the  mean 
bicondylar  length  of  femora. 

The  difference  between  the  bicondylar  and  maximimi  length  of 
the  femur  averages  4.5  mm.  in  males  (taking  the  mean  of  both 
sides)  and  6  mm.  in  females.  These  differences  are  practically 
identical  with  those  in  the  lengths  of  Munsee  femora,  determined 
by  Dr.  HrdUdka  (nearly  5  mm.  in  males  and  6  mm.  in  females). 
He  considers  this  imusual  disproportion  in  the  two  lengths  as  pos- 
sibly due  to  an  imusual  breadth  of  pelvis,  a  greater  length  of  the 
femoral  neck,  or  a  more  than  usual  prevalence  of  the  habit  of 
squatting. 
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The  maximum  diameter  of  the  femoral  head  in  males  averages 
47.4  mm.  in  rights  and  46.7  in  lefts.  In  the  case  of  females  the 
figures  are  43.8  for  right  femora  and  42.1  for  left  femora. 

rrn.      1  t  1    *    J         /maximum  length  of  humerus  X  100\ 

The  humero-femoral  mdex  C — bicondylar  length  oHemur — )  averages 
in  males  71.56  on  the  right  side  and  70.6  on  the  left  side.  This  is 
slightly  below  the  average  for  Indians  given  by  Dr.  Hrdli£ka  in  his 
exhaustive  study,  Physical  Anthropology  of  the  Lenape  p.  61,  (100 
Indians,  right  72.3;  left  71.6).  It  approximates  more  closely  to  the 
index  in  the  Munsee  (right  71.8;  left  71.7). 

The  index  in  females  is  a  little  higher  on  both  sides,  but  markedly 
higher  on  the  right  side  than  in  the  case  of  the  males. 


Subtrochanteric  Region  op  Shaft 

Platymeric  index 
Diameter  Diameter  /  v  w  iaa 

Minimum  (a)        Maximum  (6)  (">  X  ^^ 

Number  mm.  mm.  (6) 

Males 

Average:  right,  paired....     26  25.7  33.5  77.08 

■  ■       total 32  25.8  33.6  77.16 

'        left,    paired....     26  26.0  34.0  76.72 

•  •       total 28  26.0  34.0  76.72 

Minimum:  right 32  21.5  29  65.71 

*  left 28  22  30  63.89 

Maximum:  right 32  32  39.  94.12 

left 28  33  39  90.91 

Femalet 

Average:  right,  paired 20  22.7  31.3  72.62 

■       total 22  22.6  31.2  72.84 

left,     paired...  20  23.3  30.9  75.50 

•       total 23  23.5  30.9  76.15 

Minimum:  right 22  20  28.5  61.76 

■  left 23  19  27  62.86 

Maximum:  right 22  28  34  83.33 

■  left 23  28  35  87.50 

From  an  inspection  of  the  table  given  above  it  may  be  seen  that 
a  moderate  d^ree  of  subtrochanteric  flattening  or  platymeria  is 
exhibited  in  the  femora  of  Madisonville  males,  and  that  this  flat- 
tening is  slightly  more  pronounced  in  the  left  femora  than  in  the 
right,  although  the  absolute  diameters  of  the  left  femora  at  this 
region  are  greater.   This  is  usual  in  most  racial  groups. 

In  the  case  of  the  females  the  flattening  is  more  pronounced  on 
both  sides  than  in  the  males,  as  is  usually  the  case,  but  the  right 
femora  of  females  are  more  flattened  than  the  left.  This  is  due  to  an 
increase  in  the  minimimi  diameters  and  a  decrease  in  the  maximum 
diameters  of  the  left  femora  as  compared  with  the  right.   This  is 
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an  unusual  and  puzzling  sex  difference.  It  may  be  a  chance  error 
due  to  the  shortness  of  our  female  series,  but  it  is  more  probably 
of  some  functional  significance.  What  this  may  be  the  writer  is 
unable  to  say. 

Platymeria  is  much  less  pronounced  in  the  Madisonville  group 
than  in  the  Munsee  group  studied  by  Dr.  Hrdli£ka,  in  which  the 
indices  for  males  are  73.3  and  71.6  for  the  right  and  left  sides  re- 
spectively, and  for  the  females  75.5  and  71.7. 


Middle  of  Shaft 


Diameter 

Diameter 

Antero-pontenor  (e) 

Lateral  id) 

Number 

mm. 

mm. 

Males 

Average:  right,  paired. . 

...     23 

29.2 

26.8 

«           •       total... 

..     27 

29.7 

26.7 

.    *        left,    paired.. 

...     23 

30.1 

26.9 

«       total... 

..     28 

30.1 

27.0 

Minimum:  right 

..     27 

24 

22.6 

left 

..     28 

24 

22 

Maximum:  right 

,. .     27 

35 

30 

left 

. .     28 

35 

30 

Females 

■ 

;   " 

Ave: age:  right,  paired. . 

.  .     20 

24.8 

23.3 

•       total... 

.'.     23 

24.8 

23.4 

*        left,    paired.. 

..     20 

26.0 

24.8 

•       total... 

.!     22 

26.3 

25.0 

Minimum:  right 

..     23 

22 

22 

left 

..     22 

23 

22 

Mazimimi:  right 

..     23 

28 

26.5 

left 

..     23 

29 

28 

Middle  index 
id)  X  100 

(c) 

92.16 

90.43 

89.25 

89.79 

76.47 

78.13 
111.54 
100.0 


94.05 
94.41 
95.70 
95.45 
82.14 
82.76 
104.17 
112.50 


From  the  above  table  it  may  be  seen  that  in  both  males  and  fe- 
malefe  of  the  Madisonville  group  the  diameters  at  the  middle  of 
the  shaft  show  that  the  left  femora  are  stronger  than  the  right. 
But  the  middle  index  (tlC^^ertt^J^iTlS)")  is  higher  on  the  right 
side  in  males  and  on  the  left  side  in  females.  In  the  Munsee  group 
studied  by  HrdliCka  the  shaft  index  is  higher  on  the  left  side  in  both 
sexes.  In  both  males  and  females,  and  upon  both  sides,  the  shaft 
index  is  higher  in  the  Madisonville  group  than  in  the  Munsee  group. 

Mean  Diameter  of  Femur  at  Middle  op  Shaft 

Madisonville  Munsee  (HrdliSka) 

mm.  mm. 

Males:  right 28.2  27.3 

"      left 28.5  27.5 

Females:  right 24.1  24.6 

left 25.6  24^3 
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The  Madisonville  males  exceed  the  Munsee  males  in  mean  di- 
ameter of  the  femur  at  the  middle  of  the  shaft,  but  in  the  case  of 
the  females  the  Munsee  femora  show  larger  diameters  for  the 
right  side  but  smaller  for  the  left  side. 

Observations  on  the  Femur.    Linea  Aspera 

Number  of    Submedium         Medium        Pronounoed 
Subjects  bonee  Per  cent  Per  oent  Per  eent 

Malea... 27  47  34.04  29.78  36.17 

Females 20  34  58.82  35.29  5.88 

The  linea  aspera  in  this  series  is  not  as  well  developed  as  in  many 
Indians.  The  sexual  differences  according  to  observation  are  given 
in  the  preceding  table.  On  the  whole  the  muscular  development 
seems  to  have  been  good,  but  not  excessive. 

The  shape  of  the  shaft  is  prevailingly  prismatic,  or  approxi- 
mately so,  but  elliptical  and  plano-convex  types  occur,  as  well  as 
many  intermediate  forms. 

The  third  trochanter  occurs  as  a  rounded  tuberosity  in  10.6  per 
cent  of  males  and  in  12.5  per  cent  of  females.  The  ridge  form,  or 
Crista  hypotrochanterica,  is  much  more  common,  while  a  well  de- 
veloped depression  or  Fossa  hypotrochanterica  was  observed  in 
two  cases  only.  When  the  third  trochanter  appears  as  a  round 
tuberosity  it  is  often  associated  with  a  slight  development  of  the 
linea  aspera  and  a  pronounced  torsion. 

The  present  writer  made  no  measurements  of  femoral  torsion,  but 
Dr.  W.  C.  Farabee  has  generously  placed  at  his  disposal  the  results 
of  an  unpublished  investigation  made  by  him  upon  the  Madison- 
ville femora.  The  mean  angles  of  torsion  for  37  pairs  of  Madison- 
ville femora  are,  left,  12.3;  right,  26.9.  Dr.  Farabee  writes: 

The  angle  of  torsion  is  much  less  on  the  left  than  on  the  right.  All  the  nega- 
tive angles  (eight)  are  on  the  left,  and  the  angles  on  the  right  are  large.  In  37 
pairs  the  angle  is  larger  on  the  left  in  7  cases  only. 
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Tibiae. 

Number  of  *  Lensth  Number  of  Tibiofemoral  index 

(minus  qiine)  cases  T  X  100 


Males 

Average:  right,  paired ....  15 

•  •      total 19 

'        left,    paired ....  15 

■  «       total 24 

Minimum;  right 19 

•  left 24 

Maximum:  right 19 

left 24 

Females 

Average:  right,  paired ....  12 

■  ■      total 14 

•  left,    paired 12 

■  •       total 16 

Minimum:  right 14 

left 16 

Maximum:  right 14 

left 16 


of  females  347.2  mm.  The  mean  length  of  female  bones  is  94.8 
per  cent  of  male  bones,  which  is  about  the  same  as  the  ratio  in  mis- 
cellaneous New  York  Whites  according  to  Hrdlidka  (94.6),  and 
somewhat  higher  than  that  of  Louisiana  tibiae  (93.7),  and  Munsee 
tibiae  (91.7). 

The  tibio-femoral  index  is  somewhat  higher  than  that  in  Whites 
(approximately  82,  according  to  Hrdlidka).  It  is  higher  on  the 
right  side  than  on  the  left  in  both  sexes  and  whereas  it  is  lower  in 
the  females  of  most  racial  groups,  in  the  Madisonville  series  the 
females  have  a  slightly  higher  index  on  the  right  side  than  the 
males,  and  a  lower  index  on  the  left  side.  The  series,  however,  is 
very  short. 


F 

375.0 

8 

83.41 

374.7 

12 

83.08 

377.2 

8 

82.83 

378.2 

15 

83.43 

343 

12 

79.23 

347 

19 

81.31 

417 

12 

85.10 

431 

19 

86.98 

349.9 

8 

84.46 

347.5 

11 

84.20 

350.2 

8 

88.33 

347 

82.75 

325 

81.75 

329 

79.46 

376 

87.61 

375. 

86.23 

e  of  both  sides  is  376.4 

mm. 
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Middle  shaft  diameters     Middle   Level  of  nutrient  foramen 


Antero> 

index 

Antero- 

Index 

Cases 

posterior 

Lateral 

(b)  X 100  Cases  posterior 

Lateral 

(d)XlO 

^  ^ 

(a) 

(b) 

(a) 

(c) 

(d) 

(e) 

^mle^ 

^v«race:  right,  paired  26 

33.0 

23.3 

70.91 

32 

37.1 

24.0 

64.85 

■       total     30 

32.7 

23.3 

71.62 

35 

37.0 

24.2 

65.50 

left,    paired  26 

34.1 

23.0 

68.83 

32 

37.0 

24.1 

65.30 

•       total     32 

33.5 

23.1 

69.55 

35 

37.3 

24.2 

65.09 

Mixiimam:  right 30 

26 

18 

60.00 

35 

30 

19 

53.41 

left 32 

27 

18 

57.14 

35 

30 

20 

50.00 

^^madmum:  right. ...     30 

39 

28 

86.21 

35 

44 

29 

78.79 

left 32 

43 

28 

92.86 

35 

46 

29 

78.79 

^^m^lea 

Average:  right,  paired  15 

27.6 

20.8 

75.58 

16 

30.6 

22.0 

71.95 

■       total     19 

27.5 

20.8 

75.70 

20 

30.6 

22.0 

72.13 

left,    paired   15 

27.6 

20.3 

74.17 

16 

30.9 

21.6 

70.01 

•       total      17 

27.5 

20.3 

74.17 

19 

30.8 

21.4 

69.65 

Minimum:  right ....     19 

25 

19 

63.33 

20 

27 

19 

62.86 

left 17 

25 

18 

64.29 

19 

28 

18 

56.67 

Maximum:  right. ...     19 

30 

23 

88.46 

20 

35 

25 

85.19 

left....     17 

29 

22 

88.00 

19 

35 

25 

80  65 

The  middle  index  of  the  tibiae  is  higher  in  females  than  in  males 
and  higher  in  both  sexes  on  the  right  side  than  on  the  left.  In  the 
preceding  table  have  been  included  also  diameters  and  indices 
taken  at  the  level  of  the  nutrient  foramen,  where  the  flattening  is 
at  its  maximum.  As  a  group  it  cannot  be  said  that  the  Madison- 
ville  Indians  exhibited  pronounced  platycnemy,  although  this  con- 
dition is  found  to  a  very  marked  degree  in  some  individuals. 

In  51  left  tibiae,  Dr.  Farabee  found  an  average  torsion  of  18.7° 
with  a  range  of  from  5°  to  35°.  The  average  angle  of  torsion  of  64 
right  tibiae  is  18°,  with  a  range  from  5°  to  32°. 

Observations  an  Tibiae,  The  Madisonville  tibiae  include  a  rather 
large  number  which  show  inflammatory  lesions,  a  subject  which 
will  be  discussed  below.  Aside  from  this  there  are  few  anomalies. 
The  retroversion  of  the  head  is  moderate  or  absent  in  most  of  the 
cases.  Only  two  bones  exhibited  convexity  of  the  lateral  condyle. 
Two  individuals  had  the  so-called  ^* boomerang  tibiae"  probably 
or  possibly  due  to  rachitis.  Extensions  of  the  inferior  articular 
surface  above  the  anterior  tibial  border  (^* squatting  facets")  are 

quite  common. 

Shape  of  Shaft  at  Middle' 

1  2  3  4  5  6    Total  bones  Total  individuals 

^Males:  per  cent      27.8    20.9    37.2     0      13.9     0  43  25 

Females:  per  cent  50.0    34.3     15.6     0        0        0  32  19 

*  1,  ordinary  prismatic;  2,  lateral  prismatic;  3,  external  surface  concave;  4,  posterior  siu^ 
face  dividal  into  two  by  vertical  ridge;  5,  interior  .border  indistinct,  posterior  half  of  bone 
OT&I;  6,  plano-convex.     (CSassifications  of  Dr.  Hrdlicka.) 
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It  may  be  noted  that  type  3  (with  concave  external  surface)  is 
most  common  among  the  males,  and  type  Inordinary  prismatic) 
occrn^  in  half  of  all  the  female  tibiae.  Types  4  and  6  were  not 
foimd  in  this  group.  These  observations  are  not  precisely  com- 
parable with  those  of  Dr.  Hrdli^ka  who  notes  a  seventh  type  of 
indefinite  shape  which  includes  35  per  cent  of  Munsee  tibiae  and 
45  per  cent  of  miscellaneous  Whites  and  United  States  Negroes. 
The  present  writer  has  assigned  all  bones  to  one  or  other  of  the 
six  primary  types,  finding  none  in  the  Madisonville  group  which 
did  not  conform  to  the  classification.  Possibly  a  personal  equation 
enters  into  the  difference  in  results,  but  it  is  notable  that  the 
Munsee  group  (both  sexes)  includes  20  per  cent  of  type  4  (more  or 
less  quadrilateral)  while  none  of  our  series  belong  to  this  type. 

Fibula.  The  number  of  fibulae  in  condition  fit  for  measurement 
was  so  small  that  conclusions  in  regard  to  size  cannot  reasonably 
be  made. 

Humerus. 

Length,  Maxihxtm 

Right  Left 

Number  mm.  Number  mm. 

Males 

Average:  paired 18  317.2  18  314.2 

total 23  317J  25  316.2 

minimum 23  295  25  290 

maximum 23  345  25  370 

Females 

Average:  paired 8  302.1  8  296.8 

total 15  303.7  11  295.6 

minimum 15  289  11  275 

**        maximum 15  323  11  322 

Maximum  Diameter  Abticular  Head 

Right  Left 

Number  mm.  Number  mm. 

Males 

Average:  paired 20  45.9  20  45.2 

«        total 25  46.2  25  44.9 

^        minimum 25  41  25  40 

**        maximum 25  51  25  50 

Females 

Average:  paired 13  40.2  13  39.8 

.     «        total 18  40.4  13  39.8  * 

«        minimum 18  38  13  38 

maximum 18  44  13  43 
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In  both  males  and  females  the  right  humerus  is  longer  than  the 
left,  more  especially  so  in  the  females.  In  both  sexes  the  lengths 
are  somewhat  shorter  than  those  of  the  Munsee  Indians.  The 
mean  length  of  paired  female  humeri  in  relation  to  paired  male 
humeri  is  as  94.8  to  100,  a  very  high  ratio,  which  is  comparable  to 
that  found  by  HrdliCka  in  the  Munsee  (94.2)  and  in  the  American 
Negro  (94.6).  In  Indians  in  general  it  averages  91.2  according  to 
the  same  author.  The  possibility  of  an  error  in  sexing  the  humeri 
is  to  be  considered  in  this  connection,  but,  in  general,  sexual  differ- 
ences in  the  bones  are  well  marked  and  identification  of  sex  was 
not  based  upon  one  bone  only,  but  upon  all  skeletal  parts  present. 
Only  adult  humeri  were  measured. 

A  well  defined  sexual  difference  occurs  in  the  maximum  (verti- 
cal) diameter  of  the  superior  articular  surface.  In  both  sexes  this 
diameter  is  somewhat  larger  on  the  right  side  than  on  the  left. 

Perforation  of  the  septum  between  the  olecranon  and  coronoid 
fossae  of  the  humerus  occurs  in  but  3  of  57  male  bones  or  5.7  per 
cent,  and  in  15  of  39  female  bones  or  38.4  per  cent. 

There  is  no  instance  of  the  occurrence  of  a  supracondyloid  proc- 
ess or  foramen. 

Radius. 


Length,  Maximum 

Radio-humeral  Index 

A  xioo 

Right                       Left 
Number      mm.       Number    mm. 

H 
Right 
Cmcs      Index 

Left 
Cmcs     Index 

Males 

Average:  total     S      243.6        11      242.1 

7      77.86 

11       77.18 

Females 

Average:  total     6      236.4          6      234.6 

6      77.73 

3      79.17 

The  total  number  of  radii  available  for  measurement  is  19  in 
the  males  and  12  in  the  females.  In  both  sexes  the  right  radius  is 
somewhat  longer,  but  too  much  confidence  should  not  be  placed 
in  the  figures  given  above,  for  the  radii  are  almost  all  odd  and  not 
paired. 

In  the  few  cases  in  which  the  radio-humeral  index  could  be  cal- 
culated the  results  agree  fairly  well  with  those  given  by  Dr. 
Hrdli^ka  as  characteristic  of  Indians  in  general  (approximately  78 
on  both  sides  for  males  and  77  on  both  sides  for  females).  The 
excess  in  the  humero-radial  index  on  the  left  side  in  the  females 
is  probably  due  to  the  insufficient  number  of  cases. 
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There  is  nothing  exceptional  in  the  features  of  the  radii  of  this 
series. 

Ulna.  Of  the  male  bones,  6  right  ulna  yielded  an  average  of 
267.1  mm.  for  maximum  length,  while  8  left  ulna  averaged  258  mm. 
These  were  not  paired  bones.  In  the  case  of  the  females  the  aver- 
ages are  247.8  nun.  for  5  right  ulna,  and  254.6  mm.  for  3  left  ulna. 
Nothing  noteworthy  was  observed  in  respect  to  the  ulna. 

Pelvis.  In  this  coUection  the  bones  of  the  pelvis  are  almost 
without  exception  fragmentary.  But  one  pelvis,  that  of  a  female, 
was  available  for  measurement.  This  is  a  very  broad  and  capacious 
pelvis,  the  measurements  of  which  are  given  below. 

Pelvis  as  a  Whole 

Mean  height  of        Breadth,  maximum.  ^"'w^iS? 

oeea  imH>minata  (a)  of  pelvis  (6)  (a)  X  100 

Number  mm.  mm.  6 

Female 1  205  288  71.18 

Superior  Strait 

Breadth  Diameter  ?ii°l?^' 

Maximum  Anteropoeterior  (a)  X  100 

(c)  Id)  (c) 

143  122  85.31 

The  pelvic  index  is  very  low  in  this  specimen  and  the  brim  index 
is  very  high.  Altogether  this  is  an  exceptionally  large  pelvis,  and 
consequently  should  not  be  taken  as  representative  of  the  group. 

Observations  on  many  fragmentary  pelves  show  that  the  usual 
pelvic  characters  with  their  normal  sexual  differentia  prevail.  The 
female  pelves  have  wider  great  sciatic  notches,  greater  sub-pubic 
angles,  and  the  ascending  rami  of  the  pubic  bones  are  less  massive 
than  in  the  males.  The  so-called  pre-auricular  sulcus  is  decidedly 
an  unsafe  criterion  of  sex  in  this  series,  being  well-marked  in  many 
obviously  male  pelves  and  indistinct  in  many  female  pelves. 

The  total  number  of  sacra  available  for  measurement  was  7, 
which  seems  too  small  a  number  upon  which  to  base  any  conclu- 
sions. 

Pathology.  The  following  is  a  summary  of  pathological  condi- 
tions observed  in  the  bones  apart  from  the  skuU.  These  pathologi- 
cal conditions  were  confined  to  the  bones  of  adults  and  one  adoles- 
cent. 

Spine  (total  number  of  adult  subjects,  90).  Slight  to  pronounced 
arthritic  exostoses  were  observed  on  the  vertebra  of  17  individuals, 
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18.8  per  cent  of  all  the  adult  skeletons  examined  including  those 
in  which  the  vertebrae  were  not  preserved. 

In  one  male  skeleton  in  addition  (No.  57561)  several  of  the  cer- 
"vical  vertebrae  appear  to  be  carious. 

Pelvic  Banes.  Signs  of  arthritis  were  observed  about  the  aceta- 
Ibula  of  6  subjects.  In  addition  the  right  sacro-iUac  articulation  of 
^o.  57640,  an  adult  female,  exhibits  an  inflammatory  condition, 
involving  considerable  destruction  of  bone.  No.  57625,  a  fragmen- 
tary skeleton,  probably  female,  shows  arthritic  exostoses  in  the 
region  of  the  pubic  symphysis,  and  No.  57634,  a  male,  has  exostoses 
on  the  right  iUum  in  the  region  of  the  anterior  superior  iUac  spine. 
Altogether  the  pelves  of  8  subjects  or  8.8  per  cent  of  all  adult 
skeletons  examined,  including  those  in  which  the  pelvic  bones  were 
not  preserved,  show  signs  of  arthritic  changes.  In  addition  the 
sacrum  of  No.  58460,  a  young  adult  female,  shows  slight  traces 
of  periostitis. 

Humeri,  In  two  subjects  the  humeri  show  signs  of  moderate 
osteoperiostitis.  In  two  other  subjects  the  humeri  show  signs  of 
arthritic  changes. 

Radii.  Moderate  osteoperiostitis  was  observed  in  three  cases, 
both  sides  being  affected  in  two  of  the  subjects. 

Ulnae.  In  No.  26592,  a  male,  the  left  ulna  presents  a  healed 
fracture,  with  Uttle  displacement  and  no  signs  of  inflammation. 
In  No.  57506,  a  male,  both  ulnae  show  signs  of  arthritis.  Three 
other  subjects  show  moderate  to  pronounced  osteoperiostitis  af- 
fecting both  ulnae  in  two  instances.  In  the  third  only  the  right 
ulna  is  preserved  and  the  disease  has  affected  the  distal  half  of  the 
bone. 

Femora.  Seven  subjects  show  pathological  changes  in  the  femora. 
The  left  bone  of  No.  57506,  a  male,  has  a  moderate  "  mushroom 
head."  Both  femora  of  Numbers  58371,  57636  (a),  and  57571,  all 
males,  show  signs  of  arthritis.  In  three  other  subjects  moderate 
osteoperiostitis  has  affected  the  distal  halves  of  the  femora. 

Tibiae.  Thirteen  subjects,  or  13.1  per  cent  of  aU  the  adult  and 
adolescent  skeletons  examined,  exhibit  pathological  features  in  the 
tibiae. 

Pronounced  curvatures,  probably  due  to  a  mild  form  of  rachitis, 
occur  in  four  subjects.  In  nine  individuals  inflammatory  changes 
have  taken  place  in  the  tibial  shafts,  ranging  from  slight  locaUzed 
periostitis  to  extensive  osteoperiostitis  affecting  the  entire  shaft. 
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In  No.  58371,  a  male,  the  left  tibia  shows  a  healed  ftncture  ac- 
companied by  considerable  inflammation  affecting  the  distal  por- 
tion of  the  shaft  of  the  tibia,  the  astragalus,  and  the  calcanemn. 

Bones  of  the  Foot.  Except  in  the  case  noted  just  above,  no  patho- 
l(^cal  conditions  were  observed  in  the  bones  oi  the  feet  included 
in  this  series. 

General  Remarks  on  Pathology  of  the  Bones.  In  connection  with 
the  above  notes  on  the  pathcdogy  oi  the  bones  in  the  Madison- 
ville  smes,  it  is  instructive  to  compare  the  results  ci  Langdon's 
examination  of  662  skdetons  exhumed  during  the  early  years  of 
excavation  in  the  Madisonville  site.  (Langdon,  op.  dt.,  p.  247 
et  seq.)  That  author  figures  a  spinal  colunm  in  wiiidi 

the  spinous  and  mrticular  proeeases  of  all  the  hnnbar  and  donal  Textthne 
are  fused*  while  the  bodies  remain  free,  with  the  exeepdon  of  two  in  the  hunbar 
refmi  which  are  connected  onbr  by  a  thin  band  of  oascous  tissue.  Several  of 
the  carpal  and  metacarpal  bones  are  also  united  into  a  solid  bony  maaa,  and 
the  atlas  is  connected  with  the  skull  in  a  similar  manner.  .  .  .  The  axis  and 
the  third  cervical  vertebra  are  also  united  by  the  coaleseence  of  their  bodies 
as  well  as  of  their  transverse,  articular,  and  spinous  proccaMS.  The  heads  of 
the  ribs  are  likewise  ankvlosed  with  the  bodies  of  the  vertebrae  and  their  tu- 
berosities  with  the  transverse  proceasesL    (Op.  cft..  p.  2-t9L> 

He  ascribed  this  canditkxi  to  arthritis  deformans. 
Langdon  also  mentions 

.\rthrtte  invohriniE  a  ri|eht  shouUer  joint,  with  flattening;  enlaiguucnt  and 
ebumatkin  of  the  head  of  the  humeius  and  gknoid  foaaa.     '.Op.  ciK.,  p.  2S^) 


The  same  author  states  that  the  pathological  features  presented 
bv  the  tit«ae  include 


Eviienci»  of  jwriMMu.  iMftnfu.  and  iwaw  wywihj^.  in  varied 
as  wWI  »  ^jtMawi*.  and  an  ohsctire  form  of  raretictaasL   ;Op.  cit.,  pu  256.) 

In  ooe  specimen  figured  by  him  ,fig.  14   he  says: 

Th^  eviieocw  v>c  xijic«ra:jL>ii  aKxi?  tbe  *>wer  kdbt  of  this  boae  are  siainahst 
^u^qjB««$tn(v  ^'  ^  9itM:^'  »wsa>Q$  w^-&  supc^VLtin  a$  further  screngthened  by 
tbie  bilmt^nC  v-i^dir^krcer  oc  :Sf  iaE^tiAf  sad  the  presemre  ^  several  nndniar  es- 
xTWOfocv*^  dirtrJbcwtx  AJOB^  the  cnwc  oc  iJbe  K»e. 

Tbe  stK^v'Kyi  as  :o  e.xibste&vv  v<*  syphi!i:ic  ks«oci$  in  the  bones  of 
ihis  s^rnsf^  arv\iv  in  :he  mirsi  ot  ;be  pn««t*  writier  before  he  had 
r^r^imxi  :o  l.aa^4ott*5  rvf?o«.  aad  ::  w:^?  pc^-ssK^  ibe  fagquency 


lA^MMMlHa* 
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0/  serious  bilateral  inflammatory  conditions  in  the  tibiae  that  oc- 
casioned  such  suspicion.   Probably  these  conditions  were  brought 
about  by  syphilis,  but  it  is  extremely  diiBScult  to  distinguish  be- 
tween bone  lesions  due  to  that  disease  and  those  that  result  from 
^ixe  systemic  conditions  which  prevail  in  osteoarthritis.    On  the 
^^hole  the  author  does  not  feel  qualified  to  make  a  positive  decision 
^^^^1  this  matter  on  the  basis  of  the  evidence. 

Arthritis  and  arthritis  deformans  were  present,  as  were  also 
{Periostitis  and  osteoperiostitis.  Rachitis  seems  also  to  have  been 
X^resent  in  a  mild  form,  although  the  only  bones  which  showed  it 
"^ere  tibiae.  There  is  the  possibility  of  a  tuberculous  condition  in  the 
^pine  of  one  individual,  but  here,  again,  the  condition  may  be 
dimply  arthritic. 

Fractures  and  injuries  of  the  bones  are  rare,  except  in  the  skulls, 
"of  which  the  pathological  and  traumatic  features  have  been  dis- 
cussed above. 

General  Summary  of  Observations.  The  characters  of  the 
Madisonville  crania  examined  have  been  sunmiarized  above  in 
some  detail.  In  general  they  are  three-fourths  brachycephaUc  and 
the  rest  mesocephalic,  with  the  exception  of  two  dolichocephalic 
specimens.  The  height  of  the  skull  vault  is  somewhat  low,  but  the 
cranial  capacity  is  weU  up  to  the  average  for  Indians.  The  faces 
are  broad  and  very  short,  the  orbits,  low  and  broad,  the  nasal 
apertures  prevailingly  platyrrhine,  with  poorly  developed  nasal 
spine  and  indistinct  lower  borders.  -There  is  little  prognathism, 
and  the  jaws  are  short  and  broad.  The  mandibles  are  somewhat 
deficient  in  symphyseal  height. 

The  femora  indicate  a  stature  of  about  167  cm.  for  males  and 
155  cm.  for  females,  which  is  a  little  above  average  for  Indians  but 
not  tall.  The  long  bones  do  not  indicate  especially  pronounced 
muscular  development,  but  about  average  for  Indians.  The  limb 
proportions  approximate  to  those  generally  observed  in  American 
Indians.  Platymeria  and  platycnemia  are  not  pronounced  except 
in  individual  cases. 

The  Madisonville  crania  are  less  strong  and  rugged  than  those 
of  the  Tennessee  Stone  Grave  group  and  diCFer  from  them  in  many 
respects,  but  particularly  in  lessened  height  of  the  cranial  vault, 
of  the  face,  and  of  the  mandible,  in  our  series.  The  Tennessee 
group  also  contains  a  large  majority  of  brachycephals.   There  is 
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little  doubt  that  the  Madisonville  site  was  inhabited  by  a  people 
in  whom  a  preponderance  of  physical  characters  belonging  to  the 
southern  and  eastern  brachycephaUc  group  of  Indians  was  united 
with  an  admixture  of  modified  characters  originating  in  the  eastern 
dolichocephaUc  group.  This  group  seems  to  have  been  the  result 
of  long  contact  rather  than  a  primary  mixture.  Probably  its 
physical  affinities  with  groups,  as  yet  unstudied,  in  Ohio  and 
Indiana,  are  closer  than  with  the  Tennessee  Stone  Grave  group, 
or  with  the  Iroquois  and  other  eastern  groups. 


CONCLUSION 

Bt  Charles  C.  Willouqhbt 

Period  of  Occupation  of  the  Madisonville  Site.  It  is  evident 
from  the  foregoing  pages  that  the  occupation  of  this  site  covered  an 
interval  immediately  preceding  the  first  intercourse  of  the  Indians 
of  the  region  with  Europeans,  and  extended  into  the  protohistoric 
period,  at  which  time  the  inhabitants  were  able  to  secure  a  small 
amount  of  European  iron,  brass  and  copper,  together  with  a  few 
glass  beads,  either  directly  from  the  early  missionaries  or  traders, 
or  indirectly  through  their  Indian  neighbors. 

That  these  later  inhabitants  were  of  the  same  group  as  the  earlier 
dwellers  upon  the  site  is  evident  from  the  finding  of  a  cross  and 
other  trinkets  of  brass  in  a  grave  containing  also  a  pottery  vessel 
of  a  type  common  throughout  this  cemetery.  The  site,  however, 
appears  to  have  been  abandoned  long  before  the  arrival  of  European 
settlers  in  the  Ohio  Valley. 

Relation  of  the  Madisonville  Culture  to  that  of  the  Surrounding 
Tribes.  The  Madisonville  culture  in  prehistoric  times  extended 
over  a  considerable  portion  of  southern  Ohio.  This  is  shown  by  the 
work  of  Mr.  Mills  of  the  Ohio  State  Archaeological  Society,  in 
Warren,  Scioto  and  Ross  Counties,'  and  by  the  explorations  of  the 
Peabody  Museum  in  Hamilton  County,  but  these  sites  were  ap- 
parently abandoned  at  an  earlier  date  than  the  one  at  Madison- 
ville, for  so  far  as  the  present  writer  has  been  able  to  learn  no 
objects  of  European  origin  have  been  found  associated  with  the 
burials  or  cache-pits  in  any  of  them.  This  seems  to  indicate  a 
southern  migration  of  the  northern  outposts  of  these  Indians  to 
the  Ohio  River  not  later  than  the  first  part  of  the  Seventeenth 
Century,  perhaps  before  the  Miami  took  possession  of  this  country. 
They  were  probably  driven  southward  by  the  Iroquois. 

*  W.  C.  MiUs,  Th0  Oartner  Mound  and  Village  SiU;  The  Baum  Village  Site;  The  FeurtMoundt 
and  Viilage  Site;  P»pera  of  the  Ohio  State  Archaeological  Society,  Columbus.  Ohio. 

IBS 


136  INDIAN  VILLAGE  SITE  AND  CEMETERY 

In  all  treaty  negotiations  of  the  early  settlers,  the  Miami  were 
considered  the  original  owners  of  the  Wabash  country  in  Indiana, 
and  all  of  western  Ohio,  while  the  other  tribes  were  regarded  by 
them  as  tenants  or  intruders  on  their  lands.^  The  Miami  gave 
their  name  to  the  two  principal  rivers  in  southwestern  Ohio.  Mr. 
Mooney  also  states  that 

In  1684,  the  Iroquois  justified  their  attack  on  the  Miami  by  asserting  that 
the  latter  had  invited  the  Santanas, (Shawnee)  into  their  country  to  make  war 
upon  the  Iroquois.  This  is  the  first  historic  mention  of  the  Shawnee  ...  in 
the  country  north  of  the  Ohio  River.' 

With  our  present  knowledge' of  the  material  culture  of  the  proto- 
historic  Miami  and  Shawnee  we  are  not  warranted  in  assimiing 
definitely  that  members  of  either  of  these  tribes  were  the  makers  of 
the  artifacts  found  upon  this  site,  or  that  their  dead  were  buried 
here. 

A  few  burial  mounds  were  apparently  built  by  the  Indians  of  the 
Madisonville  culture,  as  seems  evident  from  the  explorations  of 
Mr.  Mills  at  the  Gartner  and  Feurt  sites.  It  is  possible  that  some 
of  the  mounds,  formerly  standing  near  the  house  circles  and  just 
outside  the  area  shown  on  our  plan  (plate  30),  which  were  exca- 
vated by  Dr.  Metz  before  the  discovery  of  the  cemetery,  were  the 
work  of  these  Indians.  It  should  be  understood,  however,  that 
the  people  of  the  Madisonville  culture  undoubtedly  belonged  to 
a  different  group  and  were  of  a  later  period  than  the  builders  of 
the  great  earthworks  of  southern  Ohio. 

The  few  house  circles  at  Madisonville  were  to  the  northeast  of 
the  cemetery.  They  were  much  larger  than  the  hut  sites  found  by 
Mr.  Mills  in  the  localities  before  mentioned.  Those  reported  by 
him  were  mostly  circular,  without  rings,  and  of  a  size  and  form 
corresponding  to  the  houses  in  common  use  among  the  Algon- 
quian  tribes  of  the  Great  Lakes  region  within  historic  times,  while 
those  at  Madisonville  were  forty  to  sixty  feet  in  diameter,  measur- 
ing from  their  outer  edges,  and  more  nearly  approach  the  larger 
house  circles  of  the  Tennessee  region  to  the  south. 

The  few  artifacts  found  during  the  investigations  of  these  circles 
were  in  general  of  types  corresponding  to  those  of  the  main  village. 

»  James  Mooney  and  Cyrus  Thomas,  Bulletin  30,  vol.  i,  p.  853,  Bureau  of  American  Eth- 
nology. 

>  James  Mooney,  ibid.,  vol.  ii,  p.  534. 
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It  is  possible,  however,  that  these  circles  antedate  the  occupation 
by  the  people  under  consideration,  and  that  the  artifacts  were  tiie 
result  of  the  later  occupation  of  the  ground.  The  absence  of  such 
circles  on  the  main  site,  where,  as  indicated  by  the  cache-pits,  most 
of  the  cabins  stood,  would  seem  to  point  to  this  conclusion,  but  the 
data  relating  to  the  subject  are  too  meager  to  warrant  definite 
deductions. 

Speaking  broadly,  there  is  much  to  indicate  that  the  more  dis- 
tinctive artifacts  of  the  Madisonville  and  other  similar  sites  of 
southern  Ohio  are  in  general  more  closely  related  to  a  group  from 
an  area  some  five  or  six  himdred  miles  in  diameter,  having  its  center 
in  northern  Kentucky,  than  to  those  outside  this  region.  So  far  as 
we  know,  tribes  of  the  Algonquian  stock  held  nearly  aU  of  this  area 
at  the  time  of  the  latest  occupation  of  this  site,  but  further  archaeo- 
logical investigations  in  the  neighboring  states  of  Indiana  and 
Kentucky  are  necessary  before  definite  conclusions  can  be  drawn 
as  to  which  branch  of  this  stock  probably  dwelt  at  Madisonville. 

Physical  Relation  of  the  Inhabitants  to  the  Neighboring  People. 
Unfortunately  there  is  Uttle  osteological  material  available  from 
the  two  states  above  mentioned  for  comparison  with  that  of 
Madisonville,  and  the  skeletal  remains  from  the  mounds  and 
graves  of  the  Great  Earthwork  Builders  of  Ohio  now  in  the  Museum 
have  not  been  systematically  studied. 

Certain  quite  marked  diCFerences  between  the  Madisonville 
people  and  the  Stone  Grave  Indians  of  Tennessee  have,  however, 
been  pointed  out  by  Dr.  Hooton  (page  133),  whose  careful  work 
upon  the  physical  characteristics  of  these  two  groups  forms  a  sub- 
stantial and  reUable  basis  for  future  comparative  studies  in  con- 
nection with  human  remains  from  the  adjacent  regions. 
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COFTRIOHT,  19f  1 

BT  THE  PEiUBODT  in7BEUM  OF  AMERICAN  ABCHAEOLOOT 

AND  ETHNOLOOT,  HARVARD  UNIVERSITT 


INTRODUCTION 

In  the  summer  of  1914  the  Peabody  Museum  of  Harvard  Uni- 
versity sent  an  expedition  to  northeastern  Arizona  under  the  joint 
leadership  of  the  present  authors  for  the  purpose  of  studying  the 
relations  between  the  cliff-houses  of  that  district  and  those  of  the 
north  side  of  the  San  Juan  River.  In  the  course  of  this  trip,  evi- 
dence was  found  of  the  presence  of  the  Basket-maker  culture.  This 
culture  had  hitherto  only  been  reported  from  a  single  rather  re- 
stricted area  in  southeastern  Utah.^  Fmthermore,  no  Basket- 
maker  remains  had  ever  been  taken  out  by  trained  investigators; 
so  that  the  claims,  put  forward  by  the  commercial  collectors  who 
discovered  and  named  the  culture,  that  it  was  a  distinct  one,  ante- 
dating that  of  the  Cliff-dwellers,  had  been  received  by  archaeol- 
ogists with  more  or  less  incredulity.  We  felt,  therefore,  that  the 
opportunity  for  studying  these  little  known  remains  in  a  region 
untouched  by  earlier  diggers,  was  one  which  should  not  be  neglected; 
all  om*  subsequent  work  has  accordingly  been  directed  toward  the 
finding  and  excavation  of  Basket-maker  sites. 

In  1915  the  junior  author  regretfully  gave  up  field  work  in  this 
region  to  undertake  other  excavations,  and  the  expeditions  of  that 
and  the  following  years  were  conducted  by  Mr.  Guernsey.  The 
results  of  1914  and  1915  have  already  been  published,*  the  present 
report  deals  with  the  explorations  of  1916  and  1917;  at  the  close  of 
the  latter  season  field  work  was  temporarily  discontinued  because 
of  the  war.  In  each  year  the  expeditions  were  carried  on  under 
permits  granted  by  the  Secretary  of  the  Interior. 

The  Museum  wishes  to  make  grateful  acknowledgment  to  the  fol- 
lowing persons  whose  generous  contributions,  supplementing  the 
Museum  appropriation,  served  greatly  to  enlarge  the  scope  of  the 
work:  Mrs.  S.  K.  Lothrop,  and  Messrs.  Bronson  Cutting,  Lawrence 
Grinnell,  F.  E.  Guernsey,  Augustus  Hemenway,  Henry  Hom- 

1  Pepi>er,  1902.    The  existence  of  the  Basket-makers  was  first  pointed  oat  in  iirint  by 
Dr.  T.  Mitchell  Flrudden  in  An  Elder  Brother  to  the  CUff-dvettere  (Pnidden,  1807). 
t  Kidder^Suernsey,  1919. 
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blower,  J.  M.  Longyear,  D.  L.  Pickman,  and  John  E.  Thayer. 
It  wishes  also  to  tender  its  thanks  to  Professor  B3rron  Cummings 
of  the  University  of  Arizona,  who  unselfishly  shared  with  it  the 
field  in  which  he  was  the  pioneer;  to  Clayton  Wetherill  for  his 
enthusiastic  and  faithful  services  as  guide  and  interpreter;  and  to 
Mr.  and  Mrs.  John  Wetherill  and  Mr.  Clyde  ColviUe  of  Kayenta 
for  their  unfailing  hospitaUty  and  constant  helpfulness. 

In  the  two  seasons  covered  by  this  report,  the  party  outfitted 
at  Farmington,  New  Mexico,  and  proceeded  by  wagon  and  horse- 
back to  the  trading  post  of  Wetherill  and  Colville  at  Kayenta,  the 
base  from  which  further  explorations  were  conducted.  Kayenta, 
which  may  be  found  on  the  more  recent  Government  maps,  is 
reached  from  Farmington  by  a  journey  of  four  to  five  da3rs, 
depending  on  the  condition  of  the  stock,  and  the  abundance  of 
grass  and  water.  The  caves  and  ruins  described  all  lie  in  Arizona 
within  a  radius  of  one  day's  ride  from  Kayenta. 

The  country  exerts  a  charm  which  the  authors  confess  their  in- 
ability to  describe.  Its  physical  aspect  has  already  been  noted  by 
more  competent  writers;  ^  it  is  sufficient  for  the  purpose  of  this 
paper  to  say,  that  although  essentially  a  semi-desert  r^on,  there 
is  no  difficulty  now,  nor  was  there  ever,  apparently,  in  earlier  times 
for  the  dweller  here  who  understood  the  environment,  to  obtain 
sufficient  sustenance  for  simple  requirements.  The  wastes  of  the 
valleys  and  mesa  tops  that  once  suppUed  the  wild  game  with  which 
the  early  people  supplemented  the  fruits  of  their  agriculture,  now 
furnish  ample  grazing  grounds  for  the  Navajo's  flocks  of  sheep  and 
goats;  these  Indians  also  succeed  on  selected  sites  in  producing 
good  crops  of  com.  under  conditions  that  to  a  white  farmer  would 
seem  quite  impossible. 

Cambridge,  Massachusetts 
March  5,  1921 


1  Pmdden,  1903.  pp.  282-285;  and  1907;  Gr«cory,  1916,  pp.  45-67. 
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BASKET-MAKER  CAVES  OF  NORTH- 
EASTERN ARIZONA 

REPORT  ON  THE  EXPLORATIONS  OF  t9l&-l7 

FIELD  WORK,  SEASON  OF  1916 

Hs  plans  of  the  1916  expedition  included  the  investigation  of  a 
^3iflF-dweller  ruin  discovered  the  previous  year  on  the  west  bank  of 
^e  Chinlee,  one  day's  journey  east  of  Kayenta.^  A  week  was  spent 
liere.  After  reprovisioning  at  Kayenta,  camp  was  made  near  the 
mouth  of  Yellow  Head  Canyon,  about  10  miles  to  the  west,  where 
two  days  were  occupied  in  examining  a  small  cave  and  in  studying 
cliff-dwellings  that  had  been  cleared  by  Professor  Cummings  in 

1914.  Simflower  Cave  (see  map,  figure  1)  a  site  left  imfinished  in 

1915,  was  then  visited  with  the  object  of  further  investigations.* 
The  remainder  of  the  season  was  occupied  in  exploring  the  South 
Comb  and  in  excavating  two  caves  some  5  miles  north  of  Sunflower 
Cave. 

THE  SOUTH  COMB' 

The  South  Comb  is  a  great  sandstone  monocline  that  extends 
from  Marsh  Pass  in  a  generally  northeastern  direction  as  far  as 
the  San  Juan  River.  About  16  miles  from  Marsh  Pass  its  con- 
tinuity is  broken  by  a  narrow  valley  which  leads  through  it  from 
Kayenta  to  the  Agathla  Rock.  Our  work  was  confined  to  that 
section  lying  between  the  break  and  Marsh  Pass. 

Hereabouts  the  course  of  the  Comb  is  sinuous  and  its  appear- 
ance constantly  changing;  some  stretches  are  tilted  steeply  toward 
the  sheer  walls  of  Skeleton  Mesa,  whose  top  at  those  points  rises 
higher  than  the  jagged  smnmit  of  the  Comb  itself,  which  is  shown 
in  plat€  1,  b.  Other  stretches  show  gentle  inclines  that  seem  to  lead 
to  the  Mesa,  but  on  reaching  the  crests  the  way  is  invariably 
blocked  by  deep  intervening  chasms.    It  is  hard  to  imagine  more 

1  To  be  described  in  a  eeparate  article. 

*  For  the  location  of  this  and  other  sites,  see  map,  figure  1. 

*  For  the  geology  of  the  region,  see  Gregory,  1916,  p.  47. 
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rugged  rock  formations  than  those  to  be  found  in  this  part  of  the 
Comb.  Frequently,  and  with  Uttle  strain  on  the  imagmation,  one 
can  make  out  along  its  crests  weird  forms  in  natural  sculpture :  the 
outlines  of  colossal  animals,  faces,  sohtary  spires  and  minarets, 
whose  silent  grandeur  at  nightfall  intensifies  the  brooding  gloom  of 


the  desert.  In  the  walls  of  the  tortuous  gorges  that  wind  up  among 
the  cliffs  are  countless  caves,  large  and  small,  many  of  them  so  well 
hidden  among  the  contorted  rocks  that  they  can  be  found  only  by 
working  one's  way  on  foot  along  the  ledges. 

Before  explorli^  for  new  sites,  the  expedition  occupied  itse' 
with  two  caves  found  in  the  Comb  during  the  previous  year. 
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Sunflower  Cave  Revisited.  While  work  at  this  site  was  still  in 
progress  in  1915,  a  sudden  flood  in  Laguna  Creek  cut  off  com- 
xiaunication  between  the  camp,  which  lay  on  the  east  bank,  and  the 
r-uin.  As  time  was  very  limited,  it  was  thought  best  not  to  wait  the 
several  days  that  it  would  probably  take  for  the  water  to  subside; 
£uid  the  party  moved  on,  leaving  a  section  at  the  rear  of  the  cave 
unexplored. 

Sunflower  Cave  was  occupied  by  a  small  cliff-house  in  which  was 
found  the  remarkable  cache  of  ceremonial  objects  that  gave  the 
place  its  name.^  Of  even  greater  interest,  however,  was  the  presence 
of  certain  remains  which  led  us  to  suspect  that  in  this  cave  might 
be  found  evidence  as  to  the  relative  age  of  the  Basket-maker  and 
Cliff-dweller  cultiu'es.  Cist  4,  sunk  into  the  hard-pan  behind  the 
cliff-house  rooms,  had  given  the  most  positive  indications  of  this; 
it  is  described  as  follows  in  the  previous  report  (p.  96) : 

The  outlines  of  this  cist  could  be  traced  by  a  disturbed  area  showing  in 
the  face  of  the  trench.  It  had  originally  been  a  stone  enclosure,  though  but 
two  of  the  slabs  were  still  in  place.  A  few  bones  of  a  child  were  found  in  the 
upper  part;  near  the  bottom  at  the  side  nearest  the  back  of  the  cave  were  two 
decorated  bone  tubes.  Imprints  of  coiled  basketry  could  be  seen  in  hard 
lumps  of  the  adobe  filling,  but  nothing  of  the  basket  itself  remained.  The  cist 
gave  us  the  impression  that  it  had  been  a  Basket-maker  burial  chamber  which 
had  been  pulled  to  pieces,  partly  emptied  and  then  filled  in  with  rubbish  dur- 
ing the  cliff-house  period. 

There  was  also  found  in  the  loose  rubbish  a  typical  Basket- 
maker  sandal,  the  presence  of  which,  in  what  was  a  purely  cliff- 
house  site  to  all  outward  appearance,  required  some  explanation. 

We  were  accordingly  very  anxious  to  examine  the  still  undug 
portions  at  the  rear  of  the  cave.  The  results  of  the  second  visit 
amply  repaid  the  effort,  for  we  discovered  unmistakable  strati- 
graphic  evidence  of  a  sequence  of  occupation.  The  new  excavations 
revealed  Basket-maker  burials,  some  of  them  entirely  undistiu'bed, 
below  a  stratum  of  typical  Cliff-dweller  debris.  The  location  of 
the  finds  is  shown  on  the  plan  (figure  2) ;  their  relation  to  the  Cliff- 
dweller  remains  is  clearly  brought  out  in  the  diagrammatic  cross- 
section  (figure  3). 

Cist  5  (cists  1  to  4  opened  in  1915)  was  a  shallow  bowl-shaped  hole 
dug  in  the  hard-pan.    In  it  were  parts  of  the  skeletons  of  a  young 

1  For  a  seneral  desoription  of  this  oave  and  of  the  finds  made  there  in  1916,  eee  Kidder- 
Guernsey,  1919,  pp.  92-96. 
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child  and  an  adult,  while  scattered  tbrou^  the  loose  dirt  about  i 
top  were  portions  of  the  deleton  of  a  second  child,  which  had  pn 
ably  oriipnally  been  deposited  with  the  other  remains.    The  boi 


Ckva.  South  Comb. 


of  the  adult  had  been  carefully  disposed  at  the  bottom  of  the  he 
in  a  manner  to  make  the  most  of  the  limited  space.  They  c( 
sisted  of  an  undeformed  skull  in  good  preservation,  the  Ic 
bones  of  the  arms,  the  scapulae,  and  a  few  ribs  and  vertebrae.  1 
arm  bones  were  placed  on  either  side  of  the  skull,  the  other  boi 
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being  packed  close  about  it.  Lying  across  the  arm  bones  was  a 
section  of  a  femur  which  showed  a  long  splintered  post-mortem 
break.  The  lower  jaw  was  found  in  the  loose  rubbish  some  fifteen 
inches  from  the  edge  of  the  cist. 

It  had  probably  been  dragged  out  by  rats,  a  thing  we  found  to 
be  not  uncommon  in  caves  A  small  white  chipped  point  lay 
among  the  bones  Above  these  remains  was  the  disarranged  skele- 
ton of  the  young  child  The  second  child's  skeleton  as  before 
stated  was  scattered  through  the  loose  earth  about  the  cist.    We 


are  at  a  loss  to  account  for  the  neat  arrangement  of  the  adult  bones. 
It  is  clearly  a  case  of  secondary  burial,  but  we  have  never  found 
any  instance  of  this  practice  in  undisturbed  Basket-maker  sites, 
and  the  people  who  looted  Basket-maker  graves  did  not,  as  far  as 
we  are  aware,  ever  trouble  themselves  to  restore  anything  to  place. 

Cist  6  was  2  feet  6  inches  in  diameter  and  was  cut  3  feet  deep 
into  the  hard-pan.  It  lay  4  feet  east  of  Cist  5,  and  contained  only  a 
quantity  of  loose  cedar  bark  and  shredded  grass  piled  in  the  bottom. 
It  is  possible  that  the  bones  found  in  Cist  5  came  from  here,  thoi^i 
no  positive  evidence  remained  that  it  had  been  used  for  burial. 

Ciat  7  was  an  untouched  Basket-maker  grave;  the  ori^nal  filling 
passed  unbroken  above  it,  and  was  in  turn  overlaid  by  Cliff-dweller 
rubbish  (figure  3).  It  was  4  feet  in  diameter,  3  feet  deep,  and  held 
the  well-preserved  skeletons  of  two  adults  with  undeformed  crania. 
They  lay  flexed  on  their  left  sides,  hands  between  the  lower 
thighs  (plate  10,  c) ;  over  the  head  of  each  was  inverted  a  small 
coiled  basket,  one  of  which  can  be  seen  in  the  photograph.    The 
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earth  about  the  skeletons  showed  traces  of  decayed  organic  matter, 
probably  from  fur-string  robes  and  other  wrappings;  rotted  cedar 
bark  was  found  at  the  bottom.  The  only  object  besides  the  de- 
composed baskets  was  a  small  strip  of  bark  with  one  end  neatly 
trinmied  off. 

Cists  8,  9  and  10  had  all  been  plundered  in  early  times  and  con- 
tained only  fragmentary  skeletons;  a  nimiber  of  cylindrical  seed 
beads  accompanied  the  remains  of  a  child  in  Cist  10. 

Cists  11  and  12  were  within  3  feet  of  the  rear  wall  of  the  cave. 
Although  very  close  under  the  surface  they  had  not  been  molested. 
Cist  11  was  a  shallow  bowl-shaped  scoop  in  the  hard-pan,  and  held 
two  infants.  One  of  these  had  been  wrapped  in  a  fm'-string  blanket 
and  lay  on  what  seemed  to  be  a  twined-woven  cedar-bark  mat,  be- 
neath which  was  a  reed-backed  cradle  too  badly  rotted  to  preserve. 
Infant  2  was  also  wrapped  in  a  fur-string  blanket  and  lay  on  a  de- 
cayed reed-backed  cradle;  near  the  head  were  remains  of  a  coiled 
basket  inverted  over  traces  of  a  substance  resembling  meal.  Both 
cradles  were  of  the  rigid  type  shown  in  plate  20.  Accompanying 
the  bodies  were  two  bark  objects  covered  with  prairie-dog  skin^ 
which  we  have  since  been  able  to  identify  as  umbilical  pads.  Cist 
12  was  a  small  hole  in  the  hard-pan.  In  it  was  an  infant  wrapped 
in  a  fur-string  robe  and  encased  in  a  twined-woven  bag.  The  robe 
had  been  destroyed  by  insects,  but  the  bag  was  in  a  fair  state  of 
preservation. 

All  the  above  Basket-maker  cists  lay  below  a  layer  of  cliflf- 
house  rubbish  from  6  to  8  inches  deep,  made  up  of  ashes,  turkey 
droppings,  bits  of  straw  and  many  potsherds  of  the  same  wares  as 
those  found  on  other  cUff-house  sites  in  this  region.  Beneath  this 
rubbish,  the  surface  of  the  hard-pan  above  the  cists  gave  no  in- 
dication of  their  presence,  being  as  compact  and  of  the  same  ap- 
pearance as  the  surroimding  hard-pan.  If,  therefore,  we  had  fol- 
lowed the  1915  method  of  clearing  and  examining  the  Cliff-dweller 
rubbish  down  to  the  hard-pan,  and  not  cutting  into  it  except  where 
the  tops  of  cists  were  encoimtered  or  other  surface  indications 
excited  interest,  these  biuials  would  have  escaped  notice  altogether. 

Fortunately,  however,  the  trench  was  run  much  deeper  than 
usual  and  entered  Cist  7  from  the  side.  The  section  thus  exposed 
showed  the  top  to  be  filled  to  a  depth  of  1  foot  with  a  compactly 
tamped  mass  exactly  like  the  hard-pan  in  which  the  cist  itself  was 
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excavated  (figure  3).  That  the  infant  burials  in  Cists  11  and  12 
remained  undiscovered  through  the  period  of  Cliff-dweller  occu- 
pancy is  remarkable,  since  they  were  covered  by  hardly  more  than 
3  inches  of  the  cave  earth;  the  Cliff-dweller  rubbish  here  was  also 
very  thin.  A  possible  explanation  may  be  that  this  part  of  the 
cave  was  used  by  the  Cliff-dwellers  for  storage  or  for  sleeping 
places,  and  was  thus  in  a  measure  protected  from  the  random  dig- 
ging to  which  the  more  open  portions  were  exposed. 

Had  the  Cliff-dwellers,  the  final  tenants  of  the  cave,  been  more 
persistent  in  their  search,  there  would  have  remained  no  trace  of 
the  Basket-maker  period  except  the  cists,  empty  or  refilled  with 
Cliff-dweller  rubbish.  Attention  is  called  to  this  for  the  sake  of 
emphasis,  as  further  on  in  this  report,  caves  are  described  where  all 
evidence  of  Basket-maker  occupancy  other  than  the  empty  cists 
has  been  effaced. 

Goat  Cave.  This  site  was  located  by  the  expedition  of  1915. 
It  lies  about  two  miles  north  of  Sunflower  Cave  at  the  foot  of  a 
steep  incline  leading  to  the  top  of  the  Comb  (see  figure  1).  The 
approach  is  through  a  narrow  ravine  choked  with  great  rocks, 
among  which  a  thick  growth  of  large  old  cedars  has  found  root. 
These  trees  screen  the  place  from  view  except  at  a  few  points  in 
the  ravine.  The  cave  is  a  deep  shelter  at  the  west  end  of  which  is 
an  even  deeper  recess.  As  shown  in  the  plan  (figure  4)  there  are 
two  levels:  a  front  or  lower  one,  extending  the  entire  length  of  the 
cave;  and  a  higher  rear  level,  consisting  of  the  whole  floor  of  the 
inner  recess  and  of  a  narrow  gallery  running  all  along  the  back  of 
the  more  open  part  of  the  cave.  The  whole  upper  level  is  formed  of 
the  original  hard-pan  fill;  along  the  gallery  or  terrace  this  breaks 
away  in  a  vertical  bank.  The  walls  and  roof  of  the  cave  are  much 
blackened  by  smoke.  At  one  point  in  the  rear  of  the  cave  the  floor 
is  covered  by  a  thick  layer  of  ashes  and  charcoal.  In  the  recess  and 
on  the  end  of  the  gallery  next  to  it,  are  a  number  of  partly  fallen 
walls  (plate  2,  a,  b). 

Room  If  five  feet  in  diameter,  the  walls  2  feet  4  inches  high,  is 
built  of  upright  slabs  of  stone. 

Roam  2,  from  the  foundations  that  remain,  appears  to  have  been 
oval  in  shape.  From  front  to  back  it  measured  8  feet,  its  length 
could  not  be  determined  as  the  end  wall  had  disappeared.  The 
foundation  is  of  thick  stone  slabs  of  uniform  size  set  on  end,  on 
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these  small  stones  were  laid  flat  (plate  2,  a),  but  little  of  the  upp^: 
course  remained  in  place.  Joints  between  the  foundation  slat:^ 
were  closed  with  adobe  mortar.  The  upper  courses  appear  to  ha 
been  chinked  with  the  same  material.  Back  of  this  room  are 
mains  of  two  curved  walls  built  of  coursed  masonry  in  the 
Cliff-dweller  manner.  Stone  apparently  from  these  walls  was 
to  construct  a  small  cairn  on  the  opposite  side  of  the  reoeas. 


FiauRx4 
Plan  and  CroB»-section  of  Goat  Cave,  South  Comb. 


resembles  monuments  built  by  the  Navajo  to  mark  water  or  trails; 
nothing  was  found  beneath  it.  Directly  in  front  of  the  cairn  is  a 
heap  of  rocks  fallen  from  the  roof  of  the  cave. 

On  the  lower  level  in  front  of  the  gallery  are  two  roughly  circular 
rooms  which  we  at  first  wrongly  thought  to  be  Cliff-dweller  kivas, 
but  they  were  found  to  contain  none  of  the  special  features  of 
ceremonial  rooms.  Both  were  built  against  the  steep  bank  of  the 
terrace  which  had  been  cut  away  to  form  their  rear  walls. 

Room  Sj  the  less  well-preserved  of  the  two,  measured  15  feet 
across  its  greatest  diameter;  the  wall  stood  4  feet  at  its  highest 
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*H>int.  The  masonry  is  interesting  and  unusual;  mediumnsized  flat 
^tones  are  laid  up  without  any  mortar  in  such  a  way  as  to  produce 
^H  even  surface  on  the  interior  (plate  2,  b),  the  exterior  being  left 
irregular  and  rough.  So  carefully  are  the  stones  placed  that  in 
spite  of  the  absence  of  mortar  the  construction  is  firm  and  solid. 
In  clearing  this  room  a  slab  cist  was  uncovered,  measuring  4  feet 
in  diameter  at  the  top,  3  feet  at  the  bottom,  and  2  feet  deep;  in 
the  bottom  was  a  2-inch  layer  of  ashes  and  charcoal  and  over  this 
2  inches  of  cedar  bark.  It  was  very  similar  to  Basket-maker  slab 
cists  found  in  Cave  1,  1915.^  The  original  floor  of  Room  3  was  so 
ill-defined  that  we  could  not  determine  exactly  the  relation  of  the 
cist  to  the  floor,  but  as  near  as  could  be  judged  the  upright  slabs 
had  been  sunk  into  it  a  depth  of  about  8  inches. 

Cached  in  the  loose  filling  of  the  room,  at  the  point  indicated  in 
the  plan  (figure  4;  note  also  its  position  in  the  cross-section)  was  a 
black  corrugated  olla.  It  was  covered  with  a  thin  flat  stone,  but 
contained  only  drift  sand. 

Room  4*  The  general  shape  of  this  room  is  shown  in  the  plan. 
Its  greatest  diameter,  measured  inside,  is  fourteen  feet,  from  back 
to  front  eleven  feet.  The  highest  point  in  the  wall,  five  feet,  is 
probably  the  original  height,  as  no  loose  building  stones  were 
noticed  here.  No  trace  of  roofing  remains.  The  masonry  wall  has 
no  sharp  corners.  The  back  wall  is  cut  in  the  face  of  the  gallery 
and  has  a  slight  bend  or  angle.  The  stones  are  laid  to  produce  a 
smooth  face  on  the  inside  as  in  Room  3,  and  with  considerable 
skill,  since  they  are  still  firmly  in  place  though  there  is  no  trace  of 
adobe  mortar  in  the  joints.  In  excavating  the  room  we  found 
quantities  of  charcoal  and  scattered  bundles  of  cedar  bark,  but  no 
artifacts.  Two  rude  cists  lined  with  cedar  bark  were  also  opened. 
As  in  Room  3  the  floor  was  not  well-defined. 

In  the  floor  of  the  gallery  were  several  jar-shaped  cists  dug  in 
the  hard-pan  (see  figure  4).  These  were  exactly  like  the  burial  cists 
found  in  the  Sayodneechee  burial  cave,  1914.'  At  a  point  back  of 
Room  3  where  the  terrace  wall  had  caved  off  carrying  with  it  one 
half  a  cist  (see  section  in  figure  4)  the  exposed  cross-section  showed 
plainly  the  marks  of  digging  sticks  in  the  side  of  the  cist  thus 
brought  to  view.  Two  of  the  cists  contained  a  few  human  bones; 

1  Kiddei^GuernMy.  1919,  p.  77  and  plate  27. 
*  Ibid.,  p.  28  and  figure  8. 
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while  other  portions  of  skeletons,  some  bleached  by  long  exposure, 
were  found  in  the  loose  sand  covering  the  floor  of  the  terrace. 
These  were,  no  doubt,  plundered  Basket-maker  burials. 

The  authors  wish  to  call  particular  attention  to  the  rooms  un- 
covered in  this  cave.  Their  masonry,  with  the  exception  of  the 
single  wall  in  the  recess,  is  quite  different  from  that  of  the  cliff- 
dwellings. 

White  Dog  Cave.  This  was  by  far  the  most  prolific  site  dis- 
covered by  the  Museiun's  expeditions  to  northeastern  Arizona. 
Its  position  is  most  inconspicuous  and  the  first  view  of  it  was  ob- 
tained during  a  climb  high  up  among  the  rocks  of  the  Comb, 
the  only  place  in  fact,  from  which  it  could  be  seen  from  any  dis- 
tance. It  might  easily  have  escaped  notice  altogether,  for  a  rider 
passing  along  the  valley  below  would  not  be  tempted  to  explore 
the  narrow  ravine  leading  up  to  it,  particularly  as  the  cliff  in  which 
it  is  located  is  apparently  in  full  view  and  seems  to  be  entirely  un- 
broken (see  plate  1,  a).  One  short  section  of  the  cUff  is,  however, 
out  of  sight  from  the  flat  land,  and  just  there  is  tucked  away  the 
cave.  The  above  conditions  are  described  thus  at  length  in  order  to 
show  the  absolute  necessity  of  a  careful  search  on  foot  among  all 
the  little  side  canyons  of  this  broken  country. 

The  approach  is  up  a  tortuous  ravine.  Arriving  below  it  the 
visitor  is  astonished  that  so  great  a  cavern  should  be  so  effectively 
hidden.  It  occupies  a  conunanding  position  in  the  rounded  front 
of  a  buttress-like  swell  of  the  cliff.  The  huge  portal,  120  feet 
across  the  base  and  at  least  125  feet  high,  seems  carved  by  nature 
to  conform  to  the  dome-shaped  top  of  the  cliff  above  it.  Theacoom- 
pan3ring  photograph  (plate  3),  aside  from  having  in  it  no  familiar 
objects  by  which  relative  proportions  may  be  judged,  shows  so 
clearly  the  process  of  formation  and  general  aspect  that  further 
description  is  unnecessary. 

Reaching  the  cave  after  a  stiff  climb  of  100  feet  up  a  steep  talus, 
one  enters  a  spacious  chamber  measuring  approximately  70  feet 
from  back  wall  to  line  of  shelter  and  120  feet  across  the  opening. 
The  ceiling  is  high  and  arched,  the  floor  rises  at  an  easy  grade  from 
front  to  back.  Somewhat  more  than  half  the  floor  space  is  covered 
by  large  rocks  fallen  from  the  roof,  one  of  which  measures  20  feet 
in  length,  12  feet  in  width  and  10  feet  thick  (figure  5  and  plate  11,  a). 
This  and  other  rocks  near  it  we  found  later  had  fallen  since  the 
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cave  was  occupied.  The  unencumbered  portion  of  the  floor  was 
composed  of  clean  sand  and  small  broken  stones.  Although  we 
subsequently  unearthed  considerable  accumulations  of  ashes  and 
charcoal  in  different  parts  of  the  cave,  the  walls  and  ceilii^ 
showed  not  a  trace  of  soot,  having  been  scoured  clean  by  wind- 
blown sand.  A  demonstration  of  this  process  was  furnished  one 
day  when  a  high  wind  from  the  proper  quarter  created  a  veritable 


PUn  of  WhiW  Doc  Cava,  SooUi  Comb. 

whirlwind  in  the  cave,  gathering  up  the  surface  sand  and  swiriing 
it  about  in  such  quantities  that  we  were  forced  to  abandon  work 
while  it  continued.  A  piece  of  paper  released  at  the  back  would 
sometimes  make  as  many  as  three  complete  circuits  of  the  cave 
clinging  close  to  the  wall  except  as  it  passed  across  the  front.  On 
mentioning  this  to  Mrs.  Wetherill  we  were  told  by  her  that  the 
place  was  known  to  the  Navajo  as  the  Cave  of  Winds. 

The  first  examination  of  the  cave  for  traces  of  occupation 
showed  at  the  back  against  the  wall  the  tops  of  several  sand-filled 
cists,  dug  in  the  hard-pan.  Searching  the  surface,  a  few  bleached 
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human  bones  were  seen  and  a  small  handful  of  Cliff-dweller  pot- 
sherds was  picked  up.  Digging  at  random  with  a  trowel,  a  few 
fragments  of  basketry  and  some  bone  beads  were  found.  Near  the 
center  of  the  cave  the  ends  of  two  upright  stakes  were  noticed: 
projecting  from  2  to  3  inches  above  the  surface.  Not  until  oui 
second  and  more  thorough  examination  did  we  discover  on  th€ 
west  side  a  low  foundation  wall  mudded  on  to  the  sloping  rock  flooi 
of  the  cave.  This  was  apparently  the  beginning  of  a  small  Cliff- 
dweller  storage  room  or  bin.  As  a  "prospect"  the  cave  fulfilled 
every  requirement.  Its  exploration  }delded  a  collection  whid 
fully  represents  most  phases  of  the  material  culture  of  the  Basket- 
makers. 

Across  the  front  of  the  cave  where  work  was  conmienced  there 
was  found  a  natural  ridge  of  coarse  debris,  back  of  which  the  sand 
fill  had  accumulated  above  the  hard-pan  floor  to  a  depth  of  f roni 

5  to  7  feet.  Toward  the  back  this  deposit  grew  shallower  until 
along  the  rear  wall  the  hard-pan  cropped  to  the  surface. 

The  fill  carried  no  refuse  pockets  or  well-defined  rubbish  layers 
such  as  are  found  marking  floor  levels  in  Cliff-dweller  caves.  In 
general  it  was  made  up  of  a  surface  layer  6  inches  to  1  foot  deep  of 
drift  sand,  below  which  it  was  composed  of  sand  and  bits  of  stone 
mixed  with  straw,  pieces  of  bark,  and  particles  of  charcoal. 

Occasionally  there  appeared  thin  strata  of  coarse  charcoal  and  in 
certain  areas  there  were  encountered  quite  extensive  accumulations 
of  ashes  and  charcoal.  In  the  general  digging  a  number  of  speci- 
mens were  found  at  various  depths.  They  consisted  mainly  of 
basket  sherds,  fragments  of  fur-string  blankets  and  tattered  bits 
of  woven  bags;  a  mummified  foot  and  other  fragments  of  human 
remains  were  also  recovered.  All  other  objects  were  taken  from 
cists. 

In  the  plan,  figure  5,  are  indicated  a  large  number  of  dsts  grouped 
along  the  east  wall;  there  were  no  cists  on  the  west  and  north 
sides.  The  majority  of  these  were  jar-shaped  excavations  in  the 
hard-pan  ranging  in  size  frcHn  small  pot-holes  1  foot  in  diameter 
and  of  about  the  same  depth,  to  examples  5  feet  deep  and  4  feet 

6  inches  in  diameter.  Some  burials  were  found  in  this  type  of  dst 
but  for  the  most  part  they  were  empty,  save  for  sand  or  s(»netimes 
cedar  bark  and  grass  at  the  bottom.  Most  of  the  burials  were  in 
the  front  half  of  the  cist  area.  A  few,  as  was  just  stated,  were  in 
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exists  completely  excavated  in  the  hard-pan,  others  were  in  shallow 
xcavations  in  the  hard-pan  with  one  or  two  stone  slabs  so  placed 

to  hold  back  the  loose  sand,  and  a  single  burial  was  in  a  cist  (51) 

of  the  stone  slab  type  described  in  the  previous  report.^   Some  of 

^he  burials  had  been  previously  distiu-bed,*  but  a  number  were 

:f  oimd  intact,  the  remains  and  mortuary  offerings  in  a  remarkably 

:fine  state  of  preservation. 

In  the  account  of  the  excavations  which  follows,  certain  cists  and 
1[)urials  are  described  in  detail.  The  intention  is  to  present  the 
salient  features  of  the  more  typical  ones,  hence  many  small  objects 
found  in  the  cists  or  concealed  among  the  wrappings  of  the  mum- 
mies are  not  enumerated.  They  are,  however,  described  in  detail 
in  another  section. 

Cist  6  (figure  6,  a).  The  first  burial  cist  to  be  encountered 
measiu'ed  3  feet  in  diameter,  2  feet  in  depth  and  was  4  feet  below 
the  surface.  It  represents  a  type  that  was  evidently  constructed 
primarily  for  sepulchre.  At  one  side  was  an  upright  stone  slab. 
Although  the  cist  had  been  relieved  of  a  good  portion  of  its  con- 
tents by  ancient  diggers  we  obtained  from  it  a  collection  which 
required  51  catalogue  nimibers  to  record.  In  the  upper  part  were 
the  scattered  bones  of  three  infants;  at  the  bottom  a  few  bones 
from  the  skeleton  of  an  adult.  In  the  loose  fill  were  several  bunches 
of  human  hair  (plate  32,  c,  d) .  A  quantity  of  human  hair  evidently 
from  the  head  of  a  munmiy '  that  had  been  pulled  from  the  cist  was 
also  found  in  the  loose  fill.  One  small  strand  was  wrapped  about 
with  a  leather  thong.  Later  we  found  in  another  cist  a  mummy 
with  coiffiu-e  intact,  having  a  queue-like  strand  wrapped  in  the 
same  manner.  These  were  practically  all  the  human  remains  that 
were  left.  At  the  bottom  against  one  side  were  a  quantity  of  pifion 
nuts,  the  rotted  remains  of  woven  bags,  loose  beads,  basket  sherds, 
pieces  of  woven  bags  and  fiu'-string  robes. 

Cist  ISy  a  shallow  bowl-shaped  excavation,  contained  the  re- 
mains of  two  infants.  One,  a  very  young  child  wrapped  in  two 
fur-string  blankets  and  a  fragment  of  woven  cloth,  was  lashed 

1  Kidder-Guernsey.  1919,  p.  77  and  plate  27. 

*  This  grave  looting  so  commonly  found  in  Basket-maker  care  cemeteries  is  not  modem. 
Although  we  have  no  direct  evidence  in  its  support,  our  theory  is  that  it  was  the  work  of  the 
Cliff-dwellers.    See  Kidder-Guernsey,  1919,  p.  84. 

*  The  mummies  were,  of  course,  not  artificially  preserved  in  any  way;  they  are  merdy 
desiccated  bodies. 
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tightly  to  a  small  reed-backed  cradle;  an  umbilical  pad  was  i 
place  and  the  dried  mnbilical  cord  was  tied  to  one  of  the  blankeb 
This  mummy  bundle  as  found,  and  also  unwrapped  so  that  all  il 
parts  can  be  seen,  is  shown  in  plate  4.  The  second  body,  th&t  ( 
a  child  about  4  years  of  age,  was  completely  encased  in  a  wove 
bag'  (plate  30,  0-  It  was  also  shrouded  in  a  fur-string  rob 
Beneath  this  bundle  were  pieces  of  a  cedar-bark  mat,  and  ov« 
it  was  spread  a  fur-string 
blanket  (plate  16,  a)  which 
was  in  turn  covered  by  an 


White  Doc  Ci 
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inverted  tray  basket.  At  one  side  of  the  cist  was  a  bowl-shapei 
basket  also  inverted.  In  the  fill  some  S  inches  above  the  tra; 
basket  was  a  skin  bag  containing  shelled  com  (plate  15).  A 
one  side  of  the  cist  lay  an  atlatl  in  perfect  condition  save  tha 
before  being  placed  in  the  cist  it  had  been  bent  nearly  double 
This  and  the  baskets  are  illustrated  in  situ  in  plate  10,  e. 

Cist  22  contained  the  bodies  of  three  individuals.  Its  shape  wa 
roughly  circular,  the  greatest  diameter  being  5  feet  2  inches,  deptl 
2  feet  10  inches;  the  top  was  5  feet  6  inches  below  the  surface 
Each  body  occupied  a  shallow  depression  scooped  out  of  the  botton 
of  the  cist  as  shown  in  figure  6,  b.  The  remains  were  partly  muui 
mified  though  not  in  a  good  state  of  preservation.    The  headf 

1  Tha  dslsa  od  tliii  tuc  ii  ahawn  in  mlor  in  plsU  28. 
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however,  retained  their  hair  and  much  of  the  dried  tissue  of  the  face. 
TSsLch  body  had  been  wrapped  in  a  fur-string  blanket  and  sewed  up 
in  woven  bags,  all  of  which  were  in  an  advanced  state  of  decay. 

Number  1,  the  body  of  a  yoimg  female,  lay  on  its  right  side, 
knees  drawn  up  and  hands  between  the  thighs.  A  skein-Uke  rope 
of  human  hair  was  wound  around  the  left  forearm,  passed  between 
the  thighs  and  made  fast  about  the  right  leg  below  the  knee.  At 
the  waist  were  fragments  of  a  string  apron.  Some  portions  of  bags 
that  had  been  used  to  cover  the  body  remained.  A  fragment  at 
the  feet  was  of  very  fine  weave  while  pieces  adhering  to  the  knees 
were  much  coarser.  Covering  the  whole  were  two  tray  baskets. 
Number  2  was  a  female.  Three  baskets  were  used  to  cover  the 
body.  It  rested  on  its  back  with  head  and  legs  inclined  to  the 
left;  the  feet  were  drawn  up  close  to  the  body;  the  upper  legs, 
bent  at  the  hips,  were  at  right  angles  to  the  torso.  The  hands 
were  in  front  of  the  lap,  and  were  boimd  together  at  the  wrists  by 
fourteen  turns  of  a  ti^tly  twisted  cord  of  human  hair.  This  cord 
was  then  knotted  to  a  skein-Uke  rope  of  human  hair  and  both  rope 
and  cord  passed  through  between  the  thighs  and  about  the  lower 
legs  above  the  ankles.  At  the  waist  were  remains  of  a  string  apron 
and  on  the  breast  lay  a  disk-shaped  pendant  of  shell,  ornamented 
with  incised  lines.  About  the  neck  were  beads  of  olivella  shells 
and  thin  disk-beads  cut  from  shell,  together  with  part  of  the  leather 
string  by  which  they  had  been  suspended.  In  the  bottom  of  the 
cist  under  the  body  were  a  number  of  dice-Uke  stones  and  a  single 
com  cob.  Number  3  (male,  20  to  25  years  of  age)  rested  on  its  left 
side,  Umbs  loosely  flexed,  hands  between  thighs.  Two  tray  baskets 
covered  the  body.  At  the  right  side  lay  a  grooved  club,  at  the  feet 
were  a  pair  of  badly  rotted  square-toed  sandals  with  leather  tie- 
strings  and  a  quantity  of  small  deer  or  antelope  hoofs.  Near  the 
hoofs  were  two  handle-like  bone  objects  with  small  stones  attached 
to  their  ends.  About  the  neck  was  a  string  of  shell  beads.  Among 
the  objects  found  under  the  body  was  a  fine  chipped  knife  blade 
(plate  35,  k)  and  its  shrunken  wooden  haft. 

Cist  24  held  the  mummies  of  two  adults,  one  male  and  one  female, 
each  accompanied  by  the  remains  of  a  dog,  and  an  xmusual  nimiber 
of  mortuary  offerings.  The  remarkably  fine  state  of  preservation 
of  everything  in  this  cist  is  due  to  the  fact  that  the  buriab  were 
siuTOunded  by  dry  sand.    The  excavation  in  the  hard-pan  made 
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to  receive  the  bodies  was  a  shallow  hole  just  deep  enough  to  hold 
them.  As  in  Cist  22,  each  individual  occupied  a  scooped-out  place 
in  the  bottom  of  the  cist.  At  the  back  was  an  upright  stone  slab; 
as  none  were  used  at  the  front  or  sides,  its  purpose  was  evidently 
to  hold  back  the  loose  sand  while  the  hard-pan  was  being  excavated. 
Just  in  front  of  the  slab  was  a  stout  log  3  feet  in  length,  the  ends 
and  sides  charred  by  fire.  This  reached  to  the  surface  and  was 
one  of  the  stakes  observed  when  the  cave  was  entered  (see  upper 
right  center,  plate  6,  a) ;  whether  or  not  it  was  so  placed  at  the 
time  the  burials  were  made  we  were  unable  to  tell.  It  may  have 
been  a  marker,  but  we  have  found  no  other  burials  indicated  in 
this  way. 

Mmnmy  1  (female)  lay  on  its  right  side,  limbs  loosely  flexed. 
Two  large  woven  bags  split  down  the  side  encased  the  remains, 
one  drawn  over  the  head,  the  other  over  the  feet;  the  tops  met 
at  the  middle  of  the  body  and  were  sewn  together  with  yucca 
leaves  (plate  7,  a).  As  usual  the  corpse  was  wrapped  in  a  fur- 
string  robe.  Over  it  were  inverted  two  baskets,  a  bowl-shaped  one 
covering  the  feet;  the  other  a  large  carrying  basket  with  timip- 
line  attached  covering  the  head  and  upper  part  of  the  body.  The 
baskets  and  the  manner  in  which  a  number  of  digging  sticks  were 
disposed  in  the  grave  is  shown  in  plate  6,  a.  The  planting  stick 
at  the  front  with  one  end  resting  on  the  edge  of  the  cist  was  evi- 
dently placed  to  hold  the  basket  upright.  The  cedar  bark  that 
appears  in  the  upper  left  hand  comer  is  from  another  cist.  On  re- 
moving the  canying  basket,  a  small  dog  was  found  lying  below 
it  on  the  left  side  of  the  mummy.  Under  the  bowl-shaped  basket 
was  a  substance  resembling  meal.  On  lifting  the  body  from  the 
cist  there  was  found  beneath  it  a  thick  bed  of  fur  and  feathers 
compacted  by  decay  into  a  mass  that  was  taken  out  unbroken. 
On  examination  at  the  Museum  this  proved  to  have  embedded  in 
it  bundles  of  feathers,  skin  containers  and  skin  bags;  these  and 
their  contents  are  described  imder  Material  Culture.  On  the 
bottom  of  the  cist  was  a  badly  shnmken,  but  complete  atlatl  and 
near  it,  but  not  in  contact  with  it,  was  a  roughly  chipped  piece  of 
quartzite  which  may  originally  have  been  tied  to  its  back.  At  one 
side  on  the  bottom  was  a  wand  with  a  3rucca  braid  and  twigs 
attached  to  one  end.  Quantities  of  grass  seed,  pifion  nuts  and 
squash  seeds  were  also  foimd  at  the  bottom  of  the  cist. 
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Mummy  2  (male  about  35  years  of  age)  lay  on  its  left  side  with 
feet  drawn  up  tight  against  the  body;  head  east  and  facing  south. 
It  was  wrapped  in  the  same  manner  as  mummy  1  (see  plate  8). 
Inverted  over  the  body  was  a  large  pannier  basket  which  is  shown 
behind  the  front  basket  in  the  photograph  (plate  6,  a) ;  over  the 
head  was  a  bowl-shaped  basket.  A  second  basket  of  the  same 
shape  lay  just  to  one  side,  covering  the  fragments  of  a  squash  shell 
vessel.  Removing  the  pannier,  three  tray-shaped  baskets  gradu- 
ated in  size  with  the  smallest  at  the  bottom  were  found  beneath. 
The  pannier  also  partly  covered  the  remains  of  a  large  long  haired 
and  nearly  white  dog,  which  in  turn  lay  across  the  two  bowl-shaped 
baskets  (see  plate  6,  b).  There  was  also  found  under  the  pannier 
a  large  quantity  of  flies,  the  dog  having  apparently  been  already 
fly  blown  when  placed  in  the  cist.  The  eggs  evidently  hatched 
and  the  flies  died  in  the  space  under  the  canning  basket  without 
ever  seeing  the  light  of  day.  We  thought  that  the  flies  might  serve 
to  fix  the  time  of  year  in  which  these  burials  were  made,  but  Mr. 
N.  Banks  of  the  Museum  of  Comparative  Zoology,  to  whom  we 
are  indebted  for  their  identification,  informs  us  that  they  are 
Calipfiora  coloradensiSj  a  very  hardy  species  which  flourishes  from 
early  spring  to  late  fall,  so  it  is  not  possible  to  fix  a  very  definite 
date  by  them.  The  digging  sticks  might  indicate  that  the  spring 
planting  was  in  progress,  but  this  is  of  course  mere  conjecture. 

Extending  from  the  edge  of  this  cist  on  the  east  side  was  a 
shallow  hole  just  deep  enough  and  of  suflicient  size  to  contain  the 
remains  of  a  young  infant.  Only  the  bones,  and  part  of  a  badly 
rotted  fur-string  robe  were  left. 

Cist  27.  The  unusual  plan  of  this  cist  is  shown  in  figure  5.  It 
was  dug  in  hard-pan  to  a  depth  of  2  feet  10  inches,  measured  4 
feet  9  inches  in  length  and  2  feet  6  inches  at  its  widest  point.  The 
sand  and  fill  above  had  a  depth  of  about  1  foot.  One  side  of  the 
cist  was  formed  by  the  face  of  a  vertical  break  in  the  rock  floor  of 
the  cave,  the  ledge  nearly  cropping  through  the  hard-pan  at  this 
point,  a  circumstance  which  probably  accounts  for  the  elongated 
shape,  as  the  rounded  end  seems  to  indicate  an  original  intention 
to  dig  the  conventional  circular  cist.  In  it  were  found  the  partly 
mtmunified  bodies  of  two  adults  placed  one  above  the  other,  facing 
in  opposite  directions  (plate  9,  a). 


18  BASKET-MAKER  CAVES 

Number  1,  the  uppermost,  an  adult,  probably  male,  lay  face 
down,  knees  drawn  up  and  crushed  against  the  chest,  feet  under 
hips,  left  arm  extended  at  full  length  along  the  side;  the  right 
forearm  was  bent  across  the  waist.  Number  2,  a  male  of  about 
25  years,  lay  on  the  bottom  of  the  cist  directly  under  mummy  1 
and  with  head  in  the  opposite  direction.  The  limbs  were  arranged 
in  practically  the  same  manner  as  those  of  the  upper  mummy,  the 
feet  of  which  rested  on  the  face  of  this  one. 

Accompanying  these  remains  was  a  large  number  of  specimens 
some  in  a  good  state  of  preservation,  though  objects  at  the  bot- 
tom of  the  cist  and  baskets  at  the  top  and  sides  had  suffered  from 
decay.  We  were,  however,  able  to  determine  that  there  had  been 
at  least  seven  baskets,  mostly  medium  sized  trays.  In  preparing 
the  cist  to  receive  the  bodies,  a  number  of  atlatl  spear-shafts  had 
been  broken  into  various  lengths  and  placed  crisscross  on  the  bot- 
tom. On  the  upper  side  a  few  inches  out  from  the  rock  there  stood 
on  edge  a  rectangular  frame  of  sunflower  stalks  and  broken  atlatl 
spear-shafts  tied  at  right  angles  to  each  other.  Back  of  it,  also  on 
edge,  were  placed  several  tray  baskets.  On  the  opposite  side  next 
to  miunni}'  2  were  bundles  of  sticks  or  reeds  so  badly  shrunken 
that  their  nature  could  not  be  made  out  with  certainty;  they  were 
probably  atlatl  spear-shafts.  Placed  over  mmnmy  2  were  more 
spear-shafts  and  the  bundled  fragments  of  a  wooden  device,  part 
of  which  is  figured  in  plate  36,  d,  e.  At  one  side  of  mummy  1  were 
two  grooved  clubs.  Quantities  of  grass  and  squash  seed  were 
found  in  much  decayed  skin  containers;  also  a  nmnber  of  small 
objects,  among  them  a  fine  chipped  knife  blade,  beads  of  seed  and 
stone,  pendants  of  shell  and  stone,  a  comb-like  head-ornament  and 
a  bone  handle  with  leather  strings  attached. 

Cist  Si)  was  a  jar-shaped  excavation  in  the  hard-pan,  15  inches 
in  diameter  at  the  top,  23  inches  in  diameter,  1  foot  below  the  rim, 
and  24  inches  in  depth.  In  it  were  the  skeletons  of  six  infants. 
Four  were  found  in  woven  bags.  Of  other  wrappings  there  re- 
mained tattered  pieces  of  dressed  skin  and  bits  of  fur-string.  Five 
lunbilical  pads,  similar  to  those  from  Cist  11,  Sunflower  Cave, 
were  taken  from  various  parts  of  this  cist.  These  could  not  be 
assigned  to  indi\'idual  burials  as  the  skeletons  were  more  or  less 
mixed  as  if  the  cist  had  been  partly  rifled  in  early  times.  At  the 
bottom  were  two  cradles  in  excellent  condition.    A  few  inches 
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AboTe  these  were  about  8  quarts  of  shelled  corn;   no  trace  of  a 

^^ontainer  could  be  found.    Scattered  through  the  fill  were  beads 

of  seed,  stone,  and  oUvella  shell,  a  green  stone  pendant,  a  small 

grinding  stone,  and  two  strips  of  bark,  Uke  the  piece  found  in  Cist 

'^^  Sunflower  Cave.    Joined  to  this  cist  by  a  small  funnel-like  hole 

'^'^^  a  second  cist,  the  same  diameter  but  not  so  deep,  while  cutting 

^1^^  rim  of  this  was  a  third  and  larger  one  (Cist  33,  figure  5). 

^^T>.ese  were  empty;  they  form  a  good  example  of  a  number  of 

^xxiilar  arrangements  found  in  the  course  of  the  excavation  (see 

3t  52,  figure  5).    All  are  characterized  by  one  or  more  small  flue- 

:e  holes  dug  down  from  the  surface  and  penetrating  the  sides  of 

^«  cist,  or,  as  in  the  case  above  noted,  connecting  small  potholes 

the  cist  (plate  9,  d,  and  plate  14,  a).    Sometimes  these  holes, 

^^^^tead  of  entering  the  large  cist  obUquely,  were  dug  at  nearly 

^^^t  angles  from  the  pothole  to  the  side  of  the  larger  cist.    As  a 

^J^e  dsts  of  this  type  were  empty  save  for  bark  or  grass  stalks. 

-tTiey  strikingly  resemble  the  field  pit-ovens  used  by  the  Hopi  for 

^^X>asting  com;  ^  there  are  no  indications,  however,  that  these  had 

^"Ver  had  fires  built  in  them. 

Ci^i  31  as  shown  in  the  plan,  figure  5,  was  partly  under  one  end 
Of  a  large  rock.    In  order  to  reach  it  we  were  obUged  to  remove 
from  the  surface  many  others,  some  so  large  that  they  had  first  to 
\}e  broken  up.    The  top  of  the  cist  was  3  feet  6  inches  below  the 
surface,  its  greatest  diameter  4  feet,  depth  1  foot  10  inches.    At 
one  side  was  a  single  stone  slab.   In  the  cist  was  the  partly  mummi- 
fied body  of  an  adult,  the  bones  of  the  skeleton  held  together  by 
dried  tissue  and  caked  adobe  (plate  7,  b).    The  remains  rested 
on  the  left  side,  knees  drawn  up  level  with  chin,  hands  palms  to- 
gether xmder  left  cheek  and  supporting  head.    A  woven  bag  cov- 
ered the  head  and  shoulders.    It  had  been  split  down  the  side 
before  drawing  on,  then  sewn  together  again  with  yucca  leaves. 
A  portion  of  the  bag  was  in  good  condition.    Over  the  mouth  of 
the  mmnmy  outside  the  bag,  was  tied  a  sandal  of  the  square-toed 
type.    About  the  feet  and  lower  part  of  the  body  were  the  remains 
of  a  fur-string  blanket.    The  bag  and  wrappings  were  held  in 
place  by  a  binding  of  yucca  leaves.    About  the  neck  were  seed 
beads.    Inverted  over  the  middle  of  the  body  was  a  coarse  bowl- 
shaped  basket;  under  it  lay  a  quantity  of  plant  stalks,  apparently 

1  Hoogh,  1919,  flgnre  8. 
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of  Brigham  tea,  also  an  animal  bone  and  a  pointed  twig  with  a 
string  attached.  In  the  lap,  as  shown  in  plate  7,  b,  was  a  bundle 
made  up  of  two  wooden  implements,  a  foreshaft  with  stone  point, 
a  wand-like  stick  with  a  bunch  of  reddish  fiber  tied  to  the  end,  and 
a  small  woven  object,  the  whole  wrapped  about  with  a  feather 
headdress  and  a  number  of  turns  of  fine  string  (plate  40).  The 
fill  about  the  body  was  caked  and  discolored.  Nothing  was  found 
in  the  cist  under  the  body. 

Cist  S2  gave  indications  of  previous  disturbance.  It  was  dug 
in  the  hard-pan  against  the  side  of  the  cave  and  showed  more  than 
usual  care  in  the  smoothing  of  its  waUs.  It  was  oval  in  shape,  3 
feet  6  inches  in  length,  2  feet  in  width,  and  2  feet  6  inches  deep. 
In  the  edge  of  the  end  opposite  the  cave  wall  was  a  shallow  groove 
perhaps  made  to  seat  a  cover.  In  the  upper  part  of  the  cist  was 
the  skeleton  of  an  infant  and  remains  of  a  small  reed-backed  cradle, 
both  too  far  gone  to  collect.  In  a  sub-excavation  at  the  bottom 
was  the  skeleton  of  a  child  about  six  years  of  age,  knees  drawn  up 
to  chin,  head  north,  face  southeast.  About  the  remains  were 
traces  of  fur-string  wrappings  and  coiled  basketry;  under  them  a 
small  quantity  of  green  powder.  This  cist  was  probably  originally 
a  storage  cist  and  perhaps  had  a  stone  slab  cover  which  fitted  into 
the  groove  at  the  end.  It  may  have  contained  at  one  time  other 
remains  than  those  found,  for  it  would  hardly  have  been  dug  for 
them  alone,  as  it  was  of  much  greater  siie  than  necessary. 

Cist  35  was  not  dug  straight  into  the  hard-pan,  but  was  slightly 
undercut.  It  measured  1  foot  3  inches  across  at  the  top  and  2 
feet  6  inches  in  greatest  diameter;  the  bottom  was  rounded.  In 
it  was  the  mununy  of  a  baby  on  a  reed-backed  cradle;  the  body 
was  enclosed  in  a  bag  and  lay  on  a  twined-woven  cedar-bark  mat 
(plate  21,  d).  All  were  in  good  condition.  The  mat  appears  to 
be  part  of  an  old  cedar-bark  cradle  like  the  ones  found  in  Caves  1 
and  2  by  the  1915  expedition.* 

Cist  Ifi  was  a  large  jar-shaped  storage  cist  excavated  in  the  hard- 
pan.  It  was  very  synmietrical  in  shape  and  measured  2  feet  in 
diameter  at  the  top,  4  feet  in  diameter  2  feet  below  the  rim,  and 
4  feet  6  inches  in  depth  (plate  9,  b).  The  rim  was  2  feet  below  the 
surface.  In  the  top  was  found  a  rabbit  net  tied  in  a  compact 
bundle,  together  with  a  quantity  of  apocyniun  bark  done  up  in 

1  Kiddei<iiienia«y.  1015.  p.  165  and  plate  72. 
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bundles.  The  net  had  evidently  been  cached  here  after  the  cist 
was  abandoned  and  filled  up,  since  the  hole  in  which  it  rested  was 
partly  dug  in  the  hard-pan  at  the  edge  of  the  cist,  and  partly  in 
the  fill  of  the  cist  itself.  In  clearing  the  cist  a  thick  layer  of  cedar 
bark  was  found  1  foot  from  the  bottom;  below  it  was  clean  sand. 
One  foot  from  the  rim  on  the  side  opposite  the  net  there  was  a  pot- 
hole, 1  foot  in  diameter  and  the  same  in  depth. 

The  rabbit  net,  a  remarkable  specimen,  is  described  in  detail  in 
another  place.  Its  lack  of  definite  relation  to  the  cist  or  to  other 
Basket-maker  remains  at  first  raised  a  doubt  in  the  authors'  minds 
as  to  whether  it  might  not  have  belonged  to  a  later  period.  On 
the  other  hand  it  will  be  remembered  that  a  very  similar  excava- 
tion at  the  side  of  Cist  24  contained  the  remains  of  a  Basket- 
maker  infant. 

Cist  41  gave  evidence  of  previous  disturbance.  On  clearing  it 
a  small  niche  was  found  in  one  side  that  contained  the  remains  of 
an  infant,  a  small  basket,  a  skin  covered  object  (umbilical  pad) 
and  the  usual  fur-string  robe. 

Cist  51,  3  feet  6  inches  deep,  and  2  feet  6  inches  in  diameter,  was 
constructed  of  slabs  set  about  the  sides  of  a  shallow  excavation  in 
the  hard-pan.  It  contained  the  skeletons  of  an  adult  and  an  infant. 
The  former  lay  on  its  right  side,  head  south.  The  infant  rested 
across  the  breast  and  left  arm  of  the  adult  and  had  been  wrapped 
in  a  fur-string  blanket  and  placed  in  a  skin  bag.  Both  blanket 
and  bag  were  in  an  advanced  state  of  decay.  There  were  traces 
of  a  woven  bag  that  had  once  covered  the  remains  of  the  adult. 
At  one  side  of  the  cist  near  the  head  of  the  adult  was  a  small  bowl- 
basket  containing  beads  and  a  variety  of  small  objects,  which  are 
described  elsewhere.  There  were  also  in  the  cist  food  offerings 
of  com  and  pifion  nuts. 

Cist  54'  After  removing  from  the  surface  a  large  number  of 
rocks,  the  fill  under  the  end  of  the  great  rock  in  the  center  of  the 
cave  was  explored.  Here,  2  feet  below  the  under  side  of  the  rock 
in  what  appeared  to  be  a  rude  cist,  there  was  found  a  cradle  in  ex- 
cellent condition.  With  it  were  fragments  of  fiu*-string  blankets 
and  pieces  of  woven  bags,  but  no  trace  of  a  body.  The  photo- 
graph, plate  5,  a,  shows  the  cradle  in  situ.  The  thin  edge  of  the 
rock  had  been  broken  off  somewhat  before  the  picture  was  taken; 
it  originally  extended  nearly  a  foot  further  than  is  shown.    The 
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rock  may  have  broken  from  the  roof  centuries  ago  or  in  very  recent 
times.  The  cradle,  however,  must  have  been  in  the  position  in 
which  it  was  found  when  the  fall  occurred. 

Smnming  up  the  evidence  as  to  mortuary  customs  contained  in 
the  foregoing  descriptions,  we  see  that  the  bodies  were  placed  in 
cists  of  three  sorts:  jar-shaped  excavations,  whose  primary  pur- 
pose seems  to  have  been  for  storage;  larger,  shallower  pits  appar- 
ently dug  expressly  to  contain  burials;  and  slab  cists  of  the  type 
illustrated  in  plate  9,  c.  Almost  every  cist  held  more  than  one 
individual  and  all  the  indications  pointed  to  the  interments  having 
been  made  simultaneously.^ 

The  bodies  of  adults  were  always  wrapped  in  fur-string  blankets 
and  at  the  loins  of  most  females  were  small  string  aprons. 
The  limbs  were  flexed  to  occupy  the  least  possible  space  and  oc- 
casionally held  in  that  position  by  cords.  The  bundles  thus  pre- 
pared were  encased  in  large  woven  bags,  which  were  cut  down  one 
side  for  greater  ease  in  drawing  on,  and  then  stitched  together 
again  with  yucca  leaves.  Babies  were  sometimes  placed  in  bags, 
but  were  more  commonly  buried  on  their  cradles  with  their 
blankets,  imibilical  pads  and  ''diapers"  of  bast  in  place  as  in  life. 

No  fixed  manner  of  orienting  the  remains  was  adhered  to,  this 
detail  having  been  decided,  apparently,  by  the  manner  in  which 
the  body  best  accommodated  itself  to  the  shape  and  size  of  the  cist. 

Mortuary  offerings  were  numerous  and  varied  and  seem  fairly 
representative  of  the  food,  implements,  weapons  and  ornaments 
of  daily  life  together  with  some  objects  of  a  ceremonial  nature. 
The  standard  gift  to  the  dead  was  basketry;  tray  baskets  were 
practically  always  inverted  over  the  heads  of  adults,  often  over 
children;  large  panniers  also  served  as  covers;  and  smaller  baskets, 
empty  or  filled  with  trinkets,  were  generously  piled  into  the  graves. 

Kiva  (?).  There  remains  to  describe  a  peculiar  and  puzzling 
room  found  at  the  front  of  the  cave  (see  figure  5).  The  first  inti- 
mation of  its  existence  came  when,  in  clearing  the  surface  above 
what  proved  later  to  be  the  ventilator  shaft,  the  wall  of  the  main 
structure  was  exposed.  The  room,  as  shown  in  the  plan,  lies  at 
the  foot  of  the  great  rock  pile  which  rises  at  a  sharp  angle  to  the 

1  The  same  thing  was  noted  in  Sunflower  Cave  (Cists  7  and  11):  in  Cave  1  Kinbcdco 
(Kidder-Guernsey,  1910.  p.  83)  and  in  the  Sayodneechee  burial  cave  (Ibid.  p.  29) ;  at  the  latter 
site  there  were  more  individuals  per  grave  than  in  any  of  the  others,  one  cist  holding  no  less 
than  19  bodies;  all,  apparently,  buried  at  one  time. 
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back  of  the  cave.  It  was  owing  to  the  imminent  danger  of  rock 
slides  from  this  source  that  we  were  unable  t»  excavate  the  room 
completely,  either  in  1916  or  on  a  second  visit  to  the  cave  in  1917, 
~^hen  another  attempt  was  made  to  do  so. 

This  chamber  is,  and  apparently  always  was,  entirely  subter* 
xranean.  The  part  that  we  were  able  to  clear  is  irrcKularly  circular. 
The  room  is  sunk  through  the  surface  sand  and  into  the  hard-pan, 
'which,  standing  as  dug,  forms  the  lower  part  of  the  wall  (see 
figure  7,  b).    The  upper  wall  is  masonry  of  rough  and  irregular 


stones  laid  with  little  attempt  to  preserve  a  smooth  face  dther 
within  or  without.  At  one  pmnt  on  the  east  nde  two  upright  slabs 
were  set  in  and  the  wall  was  built  on  them.  The  top  courses  are 
somewhat  more  carefully  constructed.  Adobe  mortar  is  used, 
sparingly  below,  more  abundantly  above.  The  whole  structure  is 
thickly  "spalled"  with  small  fr^ments  of  stone  wedged  into  the 
cracks. 

The  general  shape  of  the  wall,  partly  straight,  partly  curved,  can 
best  be  seen  in  the  plan  and  section.  The  southern  offset,  which 
in  the  plan  has  the  appearance  of  a  bench  or  banquette,  we  are 
inclined  to  think  was  not  a  part  of  the  original  design  of  the  build- 
ers, but  was  made  necessary  by  the  occurrence  here  of  an  outcrop- 
ping  of  the  ledge,  the  upper  surface  of  which  slanted  inward  at  too 
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great  an  angle  to  furnish  a  stable  foundation  for  a  wall  along  the 
inner  edge.  At  any  rate,  the  offset  overcame  this  diflSculty, 
though  for  some  reason,  instead  of  continuing  the  wall  as  before, 
of  laid-up  stones,  stone  slabs  set  on  end  were  used.  We  do  not 
know  whether  or  not  this  method  of  construction  is  continued 
under  the  rock  pile.  Placed  across  the  top  of  the  slabs  was  a  stout 
log,  one  end  resting  on  the  top  of  the  offset,  the  other  passing  out 
of  sight  under  the  rock  heap.  It  is  possible  that  the  entrance  to  the 
room  was  at  this  point,  as  the  sloping  surface  of  the  ledge  here  is 
very  smooth  as  if  from  wear.  South  of  the  offset  and  outside  the 
room  we  found  slabs,  set  at  right  angles  to  the  wall,  and  three  up- 
right stakes  burned  off  close  to  the  adobe  in  which  they  were  em- 
bedded. There  was  a  large  amount  of  charcoal  in  this  area.  The 
slabs  of  the  offset  wall  and  those  outside  were  much  blackened  by 
smoke. 

On  the  east  side  of  the  room  2  feet  above  the  floor,  there  is  a 
small  opening  leading  through  the  wall  into  a  ventilating  shaft. 
This  orifice  is  five  and  one-half  inches  high  by  eight  inches  wide; 
it  has  two  slender,  round  lintel  sticks  running  across  its  top,  their 
ends  embedded  in  the  masonry  at  either  side  (figure  7,  b).  All  the 
edges  of  the  opening  are  neatly  finished  off  with  adobe,  the  comers 
carefully  rounded.  On  the  floor  of  the  room,  nearly  in  front  of  this 
hole,  lay  a  thin  slab  of  rock  measuring  11  by  12  inches;  on  trial  it 
was  found  to  fit  exactly  into  grooves  around  the  hole  that  had 
obviously  been  made  for  it  (plate  10,  b). 

The  horizontal  shaft,  to  which  the  opening  gave  access,  extended 
out  from  the  wall  for  a  distance  of  3  feet  6  inches.  It  was  built  of 
flat  stones  set  on  either  side  with  their  bases  together  and  their 
tops  slanting  outward,  making  a  V-shaped  trough  2  feet  6  inches 
wide  across  the  top.  This  was  roofed  over  with  short  stout  logs 
covered  with  cedar  bark,  brush  and  coarse  grass,  the  whole  held 
down  by  flat  rocks.  The  photograph,  plate  11,  b,  shows  the  east 
end  of  the  shaft  with  its  log  roofing.  Behind  and  above  may  be 
seen  the  outside  of  the  top  courses  of  the  wall  of  the  main  room,  the 
position  of  which  is  also  indicated  by  the  dotted  line  in  plate  11,  a. 
There  is  no  trace  of  a  vertical  flue  connecting  this  horizontal  pas- 
sage with  the  surface.  The  pitch  of  the  deposit  is  so  steep  here 
that  it  is  probable  that  such  a  shaft  was  unnecessary,  and  that  the 
horizontal  passage  ran  straight  through  to  the  outer  air. 


Vol.  VIII,  No.  2,  Plate  9 
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The  floor  of  the  room  itself,  as  far  as  we  were  able  to  lay  it  bare, 
was  of  hard  packed  adobe  with  a  smooth  but  uneven  surface. 
At  what  seems  to  have  been  a  Uttle  east  of  the  middle  of  the  room 
there  is  a  firepit,  a  saucer-shaped  depression  in  the  floor  with  a 
neatly  made  coping  or  rim  of  hard  baked  adobe  (plate  10  a).  It 
was  filled  to  the  brim  with  clean  white  ashes.  In  outline  the  pit 
is  a  perfect  circle,  2  feet  in  diameter;  the  rim  is  raised  3  inches 
above  the  floor,  and  the  bottom  is  somewhat  scooped  out  giving  a 
depth  of  5  inches  to  the  center  of  the  pit. 

At  the  floor  level  in  the  back  of  the  room  is  an  oval  niche  dug 
horizontally  12  inches  into  the  hard-pan  of  the  wall,  and  measuring 
18  inches  across  the  front  (see  figure  7,  b).  There  are  two  holes 
five  and  one-half  inches  in  diameter  and  twelve  inches  deep,  dug 
in  the  floor,  one  at  the  angle  of  the  back  and  east  wall,  the  other  at 
the  front  directly  opposite.  So  close  are  these  holes  set  to  the  wall 
that  at  the  back  the  sides  of  the  holes  are  continued  up  through 
the  adobe  of  the  wall  for  some  6  inches.  For  this  reason  we  are 
quite  sure  they  are  intended  for  post-holes  though  no  post  ends 
were  found  in  them. 

The  filling  of  the  room  was  entirely  free  from  rocks,  showing  that 
the  great  pile  that  now  covers  its  rear  portions  and  its  northeast 
wall  must  have  fallen  after  the  place  had  already  been  deserted 
for  a  long  time.  On  the  floor  was  a  3-inch  bed  of  pure  sand;  above 
this  was  an  equal  amount  of  coarse  brush  and  charcoal,  topped  by 
a  layer  of  cedar  bark.  The  remaining  4  feet  6  inches  to  the  sur- 
face was  a  homogeneous  deposit  composed  of  equal  parts  of  rat 
dung  and  sand,  laid  down  in  perfectly  regular,  thread-like  hori- 
zontal strata,  separated  from  each  other  by  thin  layers  of  clean 
wind-blown  sand. 

The  peculiar  make-up  of  this  fill  has  been  a  matter  of  much  dis- 
cussion between  the  authors.  A  plausible  history  of  the  fill  might 
be  that  the  room,  with  roof  still  intact,  was  abandoned  for  a  period 
sufficient  to  allow  the  three-inch  layer  of  clean  sand  to  sift  in  and 
accumulate  on  the  original  floor,  after  which  it  was  retenanted  for 
a  short  time,  the  brush  and  bark  brought  in,  and  fires  built,  then 
vacated  finally  by  man  to  become  the  rendezvous  of  rats  through 
the  long  period  which  must  have  been  required  to  build  up  the  deep 
deposit  of  rat  dung  and  sand  foimd  in  it.  During  this  latter  period 
the  roof  remained;  otherwise,  instead  of  thin  regular  layers  of  ap- 
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parently  sifted  sand^  there  would  have  been  sand  deposits  of  vary- 
ing thickness,  marking  the  occurrence  of  high  winds  such  as  we 
experienced  while  at  work  in  the  cave.  Finally,  and  prior  to  the 
falling  of  the  rocks  from  the  ceiling  of  the  cave,  there  came  other 
visitors  who  found  the  roof  a  convenient  source  of  fuel  supply  thus 
accounting  for  its  complete  disappearance. 

Such  a  long  discussion  on  the  foregoing  may  appear  unnecessary, 
but  any  condition  which  marks  the  lapse  of  time  seems  worthy  of 
careful  consideration. 

It  is  unfortunate  that  we  were  unable  to  clear  this  room  com- 
pletely as  there  may  be  concealed  beneath  the  debris  which  still 
covers  the  unexplored  portion  some  evidence  that  would  settle 
definitely  the  question  of  whether  it  is  the  work  of  the  people  who 
excavated  the  cists  and  buried  their  dead  here,  or  of  the  Clifif- 
dwellers  who  came  after.  Such  artifacts  as  were  found  in  it  are  of 
Uttle  assistance  in  identifying  the  builders  since  they  are  either 
devoid  of  character  or  of  such  a  nature  as  might  easily  have  been 
dragged  into  it  by  rats.  Outside  the  wall  on  the  northeast  and 
east  sides  we  found  some  evidence  of  disturbance,  such  as  might 
have  been  made  in  excavating  for  the  foundation  of  the  room,  and 
in  this  disturbed  area,  close  against  the  wall,  lay  two  sandals  with 
side-loops,  of  a  type  quite  common  in  cUff-dwellings  but  which  we 
have  not  yet  found  directly  associated  with  Basket-maker  remains. 
One  of  these  was  touching  the  wall  at  a  depth  of  about  3  feet  below 
the  surface. 

Had  the  chamber  just  described  been  found  in  a  pueblo  or  cliff- 
dwelling,  it  would  have  occasioned  no  particular  surprise,  for  while 
its  ventilator  opening  is  smaller  and  higher  set  than  usual  and  the 
V-shaped  horizontal  passage  is  of  unfamiliar  construction,  yet  the 
mere  presence  of  a  ventilating  apparatus,  the  adobe  runmed  fire- 
place full  of  white  ashes,  and  the  subterranean  situation  of  the 
room  itself  are  all  features  perfectly  normal  in  Cliff-dweller  kivas. 
Furthermore  the  kivas  of  this  particular  district  are  typically  vari- 
able and  unspecialized.^  The  sandals  seem  to  be  Cliff-dweller  and 
to  have  been  left  where  found  while  the  wall  was  under  construc- 
tion. All  these  things  point  to  an  origin  subsequent  to  that  of 
the  Basket-maker  cists.  On  the  other  hand  we  have  never  seen, 
nor  have  we  read  of,  a  kiva  built  as  is  this  room  all  by  itself 

1  Kidder-Ouernsey,  1919,  p.  201. 
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"tb  no  living-chambers  in  the  vicinity.  All  kivas  with  which  we 
^  familiar  form  integral  parts  of  house-clusters.  The  only 
^^ly  identifiable  Cliff-dweller  remains  found  in  the  cave  are 
Numerated  as  follows: 

A  storage  room  foundation  was  built  on  the  sloping  rock  floor 
gainst  the  west  side  of  the  cave  (see  figure  5) ;  it  measured  5  feet 
a  length,  2  in  width  and  consisted  of  a  low  wall,  8  to  10  inches 
ugh,  the  stones  mudded  in  with  adobe  mortar.  In  the  enclosure 
iras  a  bed  of  plant  stalks,  "Brigham  tea";  the  floor  is  bare  uneven 
ock.  We  collected  in  the  top  sand  of  the  cave  a  few  handfuls  of 
Jliff-dweller  potsherds,  for  the  most  part  plain  gray  and  black-and- 
'hite  ware,  and  a  few  pieces  of  feather  string.  A  small  corrugated 
ot  covered  by  a  flat  stone  was  found  cached  in  the  sand  1  foot 
inches  below  the  surface;  the  mouth  had  been  sealed  with  adobe 
mdded  on  to  com  cobs,  but  this  had  crumbled  and  was  found  at 
le  bottom  of  the  jar.  About  the  jar  was  a  harness,  made,  with  the 
Kception  of  one  short  section,  of  CUff-dweller  feather  string, 
'he  short  piece  is  apparently  Basket-maker  fur-string  and  was 
robably  a  stray  bit  picked  up  from  the  surface. 
The  above  is  not  an  imposing  list  and  leads  us  to  doubt  that  the 
lace  was  ever  regularly  used  as  a  dwelling  by  the  CUff-house 
jople.  As  to  the  identity  of  the  kiva-Uke  room,  the  writers  them- 
Ives  are  not  agreed;  the  senior  author  believes  that  it  may  pos- 
bly  be  of  Basket-maker  origin,  the  junior  considers  it  surely 
liff-dweller,  but  can  offer  no  explanation  for  its  isolated  situation. 
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FIELD  WORK,  SEASON  OF  1917 

Reaching  Kayenta  by  the  usual  route  via  Fanuingtony  New 
Mexico,  and  the  Chinlee,  the  party  first  attempted  explorations 
near  Sayodneechee  Canyon  in  Monument  Valley,  but  was  forced 
by  lack  of  water  to  abandon  the  work  after  a  few  caves  had  been 
examined.  Returning  to  Kayenta  the  exploration  of  the  South 
Comb  was  resumed.  White  Dog  Cave  was  revisited  and  an  unsuc- 
cessful attempt  was  made  to  move  the  rocks  from  above  the  kiva- 
like  room.  Two  new  caves  were  discovered  and  investigated. 
Again  forced  to  move  by  lack  of  water,  the  remainder  of  the  season 
was  spent  in  Sagiotsosi  Canyon,  where  nine  caves  were  either 
wholly  or  partly  explored  (see  map,  figure  1). 

SAYODNEECHEE  CANYON 

This  is  one  of  the  numerous  short  canyons  which  head  near  the 
Agathia  rock  and  run  northward  into  Monument  Valley. 
Although  it  is  without  living  water,  the  Navajo  are  able  to  culti- 
vate corn  in  certain  places.  In  the  winter,  rain  and  melting  snow 
furnish  sufficient  drinking  water  for  the  Indians  and  their  flocks; 
and  in  some  years  enough  of  this  is  held  in  pockets  among  the  rocks 
to  last  until  the  showers  of  July  and  August.  Generally,  however, 
these  natural  reservoirs  go  dry  in  June  and  the  Navajo  must  move 
away  for  a  month  or  so  to  some  more  favored  locality,  returning 
after  the  rains  to  harvest  their  crops. 

Aside  from  its  dryness,  Sayodneechee  is  a  most  attractive  place; 
the  scenery  is  magnificent,  grass  and  firewood  are  abundant,  and 
the  cliffs  contain  many  caves  to  tempt  the  archaeologist's  shovel. 

Caves  3,  4  and  5  are  in  a  break  of  the  rock  ridge  that  forms  the 
west  wall  of  Sayodneechee  Canyon,  and  are  nearly  opposite  the 
Basket-maker  burial  cave  in  the  above  canyon  excavated  by  the 
1914  expedition.^ 

Cave  3  is  a  mere  shelter  measuring  15  feet  in  depth  by  30  feet 
in  width.  The  wash  of  a  small  canyon  has  cut  away  the  floor  at 
the  front.  On  the  back  wall  are  a  number  of  pictographs  done  in 
white,  red,  and  yellow  paint;  some  of  these  are  reproduced  in 
plate  13,  a.  We  found  several  slab  cists  buried  beneath  the  sand 
floor.    They  contained  nothing  except  cedar  bark. 

>  Kklder-Quernwy,  1919,  p.  27  and  figure  1. 
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Cave  4,  a  short  distance  up  the  canyon,  is  20  feet  above  the 
^^iSh.  It  has  a  depth  of  12  feet  and  measures  about  24  feet 
<^*088  the  front.  The  floor  is  of  hard-pan  free  from  surface  sand. 
■^  it  are  a  number  of  small  cists  or  pot-holes.  At  the  front  the 
-^Lrd-pan  formation  has  a  vertical  break,  in  which  is  dug  a  small 
V^bby  hole  measuring  4  feet  in  depth  by  3  feet  6  inches  in  width. 
^t  the  entrance  to  this  little  room,  shown  at  the  left  in  plate  12,  a, 
•^^  a  number  of  flat  slabs  arranged  Uke  steps,  a  single  slab  2  feet 
c^ng  and  8  inches  wide  serving  for  a  sill.  There  are  several  small 
^^les  dug  through  the  top  of  the  room  to  the  surface  above.  The 
^rgest  of  these  holes  is  plugged  with  a  rock. 

A  little  further  along  the  cUff  is  a  rectangular  Cliff-dweller  room, 
'le  dimensions  of  which  are,  length  12  feet,  width  7  feet,  height 
M  wall  6  feet  6  inches.  In  the  center  of  the  front  wall  is  a  door- 
way 29  inches  high,  16  inches  wide.  At  the  top  is  a  flat  stone  slab 
Lintel  supported  by  two  round  sticks  built  into  the  wall,  another 
alab  serves  as  a  sill.  The  edges  have  grooves  or  jambs  for  the  re- 
ception of  a  slab  door.  The  masonry  of  this  room  is  good.  There 
were  no  pictographs.  Potsherds  were  plentiful  and  along  the  cliff 
near  the  room  there  was  some  rubbish  and  a  number  of  ash  beds. 

Cave  6  is  stiU  further  up  the  canyon.  It  measures  45  feet  across 
the  front,  and  15  feet  in  depth.  At  the  back  are  the  foundations 
of  a  room  10  feet  long  by  6  feet  wide  built  out  from  the  chff.  The 
masonry  is  of  stones  laid  flat  in  ^obe  mortar.  Two  slab  cists  and 
two  cists  dug  in  the  hard-pan  floor  we're  found  in  the  cave,  but  no 
specimens. 

Near  the  sites  just  described  is  a  small  shelter  on  the  groimd 
level  of  such  insignificant  size  that  no  number  was  assigned  to  it 
in  our  field  notes.  We  dug  here,  however,  and  at  a  depth  of  one 
foot  below  the  surface  found  two  slab  cists  partly  filled  with  cedar 
bark.  These  were  undoubtedly  storage  cists,  as  near  by  is  a  Navajo 
cornfield,  located  in  a  small  basin  which  collects  and  retains  such 
water  as  in  time  of  rain  runs  off  the  surroimding  cliffs,  an  advantage 
probably  recognized  by  the  early  occupants  of  the  r^on  as  readily 
as  by  the  present  day  farmers. 

The  principal  structures  in  these  caves  are  of  course  CUff- 
dweller.  The  slab  cists  and  possibly  some  of  those  excavated  in 
the  hard-pan  we  are  inclined  to  think  are  Basket-maker.  No  great 
amoimt  of  work  was  done  at  any  of  the  sites,  as  we  were  on  such 
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short  rations  of  water  that  our  examination  really  only  amounted 
to  a  reconnoissance.  Continued  drought  finally  drove  us  away, 
and  we  returned  to  the  South  Comb. 


SOUTH  COMB  REVISITED 

Cave  6.  This  site  is  in  the  next  break  in  the  Comb  north  of 
White  Dog  Cave,  a  distance  of  about  one  mile  in  an  air  Une.  It 
consists  of  a  small  alcove  at  the  back  of  a  huge  crescent-shaped  bay 
or  cove  in  the  cliff  wall.  Filling  the  open  end  of  the  crescent  and 
hiding  the  cave  from  view  in  front  is  a  high  sand  hill  covered  by 
a  growth  of  thick  brush  and  tall  pines.  The  cliff  on  either  side  of 
the  cave  overhangs,  sheltering  a  wide  strip  along  the  wall  some 
fifteen  feet  lower  than  the  floor  level  of  the  cave  proper.  On  this 
level  to  the  left  of  the  entrance  there  is  part  of  a  roughly  laid  wall, 
built  against  the  cliff.  It  forms  a  small  enclosure  and  is  probably 
the  work  of  Navajo  herders  or  possibly  Ute,  a,s  on  the  smooth  cave 
wall  back  of  it  are  a  number  of  drawings  in  charcoal  (plate  13,  f), 
one  of  which,  a  female  figiu*e,  is  shown  wearing  a  dress  that  has 
characteristic  features  of  the  Ute  woman's  dress.  Inside  this  en- 
closure were  traces  of  recent  fires  and  on  the  surface  was  a  small 
mudded-up  fire  pit,  which  gave  us  the  impression  of  having  been 
the  work  of  children. 

The  walls  and  ceiling  of  the  inner  cave  are  much  blackened  by 
smoke.  It  had  been  used  as  a  sheep  shelter  and  the  old  floor  was 
covered  by  a  thick  layer  of  dung.  The  most  careful  search  of  the 
siuface  on  the  first  level  and  the  bank  leading  up  to  the  cave 
proper  failed  to  produce  a  single  Cliff-dweller  artifact  and  our 
excavations  later  showed  not  a  vestige  of  Cliff-dweller  occupation. 
Here  for  the  first  time  we  had  a  cave  containing  only  Basket- 
maker  remains,  and  while  but  a  few  specimens  were  foimd  they 
were  for  the  most  part  very  true  to  type,  the  exceptions  being  en- 
tirely new  material.  A  single  burial  was  encountered.  This  was 
in  a  stone  slab  cist  (plate  9,  c),  exactly  like  those  foimd  in  such 
numbers  in  Cave  1,  Kinboko  (1915).  Unfortunately,  however,  it 
had  not  only  been  plimdered  at  some  early  date,  but  what  re- 
mained of  its  contents  had  been  partly  destroyed  by  fire.  The  top 
of  the  cist  was  18  inches  below  the  siuface.  It  measured  3  feet 
4  inches  in  diameter  at  the  top,  2  feet  6  inches  in  diameter  at  the 
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T)ottom,  and  was  2  feet,  4  inches  deep.  Ten  slabs  were  used  in  its 
construction.  In  the  upper  part  was  a  quantity  of  cedar  bark  and 
a  few  bones  from  the  skeleton  of  a  child,  then  a  mass  of  charcoal 
and  charred  wood  in  which  were  fragments  of  human  bones.  On 
the  bottom  at  one  side  was  a  partly  burned  cradle  frame,  and  the 
mimunified  foot  of  an  adult.  Other  objects  found  scattered  in  the 
fill  are  as  follows:  fragments  of  fur-string  robe,  dressed  skin  robe, 
twined-woven  grass  mat,  string  apron,  a  sandal,  an  atlatl,  a  grooved 
club,  a  skin-covered  mnbilical  pad,  the  bark  core  of  another,  a  skin 
bag,  a  bunch  of  hmnan  hair,  a  fragment  of  squash  shell,  and  many 
small  bits  that  could  not  be  identified.  All  these  specimens  were 
more  or  less  charred - 

But  one  other  slab  cist  was  encountered.  Its  only  unusual  fea- 
ture was  a  bottom  lining  of  thin  slabs  of  spruce  bark. 

Nearly  all  the  level  portion  of  the  cave  floor  was  occupied  by  a 
deep  ash  bed  in  which  only  a  few  minor  specimens  were  found. 
Just  outside  this  area  at  a  depth  of  1  foot  6  inches  was  a  tray 
basket,  and  buried  in  the  loose  fill  near  it  at  about  the  same  depth 
was  the  small  woven  bag  in  which  was  the  little  skin  pouch  shown 
with  its  contents  in  plate  44. 

On  the  right  of  the  cave  the  floor  rises  and  narrows  until  it  gives 
place  to  a  mere  bank  of  debris  piled  up  against  the  back  wall.  At 
the  highest  point  of  this  bank  and  next  to  the  wall,  three  deer  or 
possibly  mountain-sheep  snares  were  found.  They  had  been 
cached  in  a  shallow  hole  scooped  out  of  the  fill,  and  were  covered 
with  cedar  bark  and  a  thin  layer  of  dirt.  These  snares  are  new 
items  in  our  Basket-maker  list.  They  are  described  and  figured 
in  another  place  (plate  32).  A  few  feet  from  where  the  tray  basket 
was  found,  and  at  the  same  depth,  were  three  sherds  of  a  substance 
resembling  pottery  of  unbaked  clay,  tempered  with  shredded  cedar 
bark,  and  bearing  on  one  side  the  imprint  of  coiled  basketry 
(plate  25,  a).  This  may  really  be  a  primitive  form  of  pottery  or 
may  represent  only  some  left-over  material  for  smearing  joints 
in  a  slab  cist,  which  was  prepared  outside  the  cave  where  both 
water  and  clay  could  be  had,  and  then  brought  into  the  cave,  while 
soft,  in  a  convenient  tray  basket,  from  which  it  was  not  removed 
until  it  had  hardened  by  drying.  It  is  the  nearest  approach  to 
pottery  we  have  yet  encountered  under  circumstances  that  would 
free  it  from  suspicion  of  Cliff-dweller  origin.    Mr.  John  Wetherill, 
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to  whom  it  was  ehowD,  said  it  recalled  the  pottery  found  in  the 
Basket-maker  caves  of  Grand  Gulch,  This,  according  to  McLloyd 
and  Graham's  description  as  quoted  by  Pepper,*  was  "  a  very 


crude,  unglazed  ware,  some  of  the  bowls  showing  the  imprint  of 
the  baskets  in  which  they  were  fonned." 

As  stated  before,  aU  our  work  in  this  cave  brought  to  light  not 
one  trace  of  ClifT-dweller  occupation,  which  includes  not  only 
potsherds,  but  also  turkey  droppings  and  turkey  feathers,  beans 
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and  rubbish  layers.  Hence  the  collection  obtained  here,  though 
not  extensive,  is  important  as  it  supplies  unmixed  material  with 
which  to  check  our  previous  identifications. 

Cave  7.  About  one  mile  north  of  Cave  6,  we  found  another 
shelter  very  similar  to  it,  except  that  it  lacked  the  alcove  room  at 
the  back.  A  steep  hill  rises  directly  in  front  of  it.  The  slope  of 
the  hill  next  to  the  cliff  lies  almost  wholly  inside  the  line  of  shelter 
and  its  base  at  that  point  is  cut  away  by  an  arroyo  which  continues 
along  the  wall  for  some  distance.  This  seemed  a  very  unpromising 
site,  but  on  investigation  we  found  a  number  of  slab  storage  cists 
filled  with  cedar  bark  or  grass,  located  as  shown  in  the  cross- 
section,  figure  8.  No  Cliff-dweller  remains  were  found  here  and 
only  two  Basket-maker  specimens.  These  were  the  digging  sticks 
shown  in  plate  37,  e,  f.  This  shelter  seemed  never  to  have  been 
used  as  a  place  of  abode  for  any  great  period  as  we  found  no  exten- 
sive ash  bed.  Perhaps  it  was  conveniently  near  some  cornfield  and 
was  used  only  for  storage  purposes  or  as  a  temporary  dwelling 
place  while  farming  was  in  progress. 

By  the  time  that  the  work  in  Cave  7  was  completed,  the  water 
in  this  section  had  become  so  bad  that  we  were  again  forced  to 
move. 

SAGIOTSOSI  CANYON 

Sagiotsosi  Canyon,  though  small  in  size  compared  with  many 
others  in  this  region,  exceeds  all  that  the  writers  have  visited  in 
the  number  of  caves  to  be  found  in  it  and  its  branches.  Its  scenery 
is  exceedingly  picturesque,  and  it  is  rendered  doubly  attractive  in 
this  parched  land  by  a  stream  of  clear  cold  water  fed  by  numerous 
springs  that  emerge  from  the  base  of  the  cliffs  on  either  side  at  the 
upper  end.  This  stream  flows  the  entire  length  of  the  canyon 
finally  to  disappear  in  the  thirsty  sands  just  outside  the  entrance. 
In  one  place  where  it  has  cut  a  deep  arroyo,  a  dark  peat-like 
stratum  can  be  seen  in  the  vertical  sides  of  the  cut,  marking  an  old 
lake  bottom  that  probably  once  provided  a  natural  reservoir  for 
the  ancient  inhabitants.  Today  a  number  fd  well-irrigated  Navajo 
cornfields  and  thrifty  peach  orchards  show  the  water  supply  to  be 
still  ample  for  the  requirements  of  primitive  farming. 

The  caves  in  the  main  canyon  are  for  the  most  part  high  up 
under  the  rim-rock  and  are  perhaps  more  properly  described  as 
shelters.    Some  are  of  huge  size  with  high  arched  openings,  but  of 
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no  great  depth.  Occasionally  they  occur  in  groups  of  three  or 
four,  quite  close  together.  To  enter  them  one  must  first  climb 
over  huge  fallen  rocks  to  the  first  bench  of  the  cliff,  then  up  a  steep 
talus  of  finer  detritus  to  the  caves,  the  bottoms  or  floors  of  which 
are  really  nothing  but  the  truncated  apex  of  the  talus.  Several  of 
these  caves  have  in  them  small  Cliff-dweller  structures.  A  number 
have  already  been  explored  by  Professor  Cununings.^ 

On  the  right  about  half  way  up  the  canyon  and  high  in  the  cliff 
is  a  fair  sized  cliff-dwelling  which  to  date  has  not  been  excavated. 
An  interesting  feature  of  this  ruin  is  a  tower  that  commands  every 
approach  to  the  cave.  A  cursory  examination  indicated  that  the 
roof  had  been  destroyed  by  fire.  On  the  back  wall  of  the  cave  is 
a  pictograph  similar  to  the  one  illustrated  in  plate  13,  e. 

Cave  8.  This  cave  is  in  the  first  branch-canyon  leading  out  of 
Sagiotsosi  to  the  west.  It  is  in  reality  a  shelter  under  the  over- 
hang of  the  cliff,  30  feet  in  width,  some  70  feet  in  length  and  about 
25  feet  above  the  bed  of  the  wash.  There  is  in  it  ample  evidence 
of  Cliff-dweller  occupation,  consisting  of  some  foundation  walls, 
a  good  depth  of  rubbish,  with  many  potsherds,  and  a  number  of 
Cliff-dweller  pictographs  (plate  13,  d,  e) ;  there  is  also  a  square- 
shouldered  human  figure  done  in  white  and  yellow  paint.  This 
shows  very  faintly  and  a  small  Cliff-dweller  painting  of  a  snake 
overlaps  it  in  one  place  (d).  It  was  this  square-shouldered  picto- 
graph that  induced  us  to  dig  here,  as  our  previous  experience  had 
shown  these  figures  to  be  of  Basket-maker  origin. 

Our  excavations  disclosed  considerable  Cliff-dweller  rubbish 
with  hard-pan  below  it  in  which  we  found  a  nmnber  of  cists,  empty 
except  for  cedar  bark  or  coarse  grass.  These  cists  and  the  square- 
shouldered  figure  are  the  only  remaining  evidences  of  Basket- 
maker  occupation.  From  the  general  digging  we  obtained  a  nimi- 
ber  of.  Cliff-dweller  specimens  including  the  skeleton  of  a  yoimg 
child  on  a  perfectly  preserved  cradle  which  had  been  buried  imder 
the  rocks  at  the  top  of  the  bank  at  the  front. 

This  shelter  seems  insignificant  in  comparison  to  the  huge  caves 
in  the  main  canyon.  It  provides,  however,  a  fiuther  illustration 
of  the  fact  that  no  cave  or  shelter  in  this  region  is  so  small  that  it 
has  not  at  some  time  attracted  tenants  who  have  left  traces  of 
their  occupancy. 

>  1910,  pp.  9-18. 
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Cave  9.  Across  the  canyon  from  Cave  8  is  a  small  Cliff-dweller 
ruin  in  a  low  cave  that  shows  signs  of  previous  investigation. 
Rooms  along  the  back  wall  have  been  reroofed  by  the  Navajo  and 
used  for  storage  purposes.  This  cave  in  the  writers'  opinion  gives 
evidence  of  two  occupations.  This  belief  is,  however,  based  wholly 
on  the  presence  of  typical  Basket-maker  cists  excavated  in  the 
hard-pan  floor  (plate  14,  c,  d),  for  we  found  here  no  objects  that 
could  be  classed  as  Basket-maker.  The  cists  occurred  in  a  small 
unoccupied  area  in  the  center  and  were  completely  filled  with 
Cliff-dweller  rubbish.   There  is,  nevertheless,  evidence  at  one  place 
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Plan  of  Cave  9,  Sagiotaou  Canyon. 


that  the  cists  were  here  when  the  Cliff-dweller  structures  were 
erected,  for  the  side  wall  of  one  room  is  built  partly  across  a  cist 
(see  figiu%  9).  The  latter  could  hardly  have  been  made  by  the 
Cliff-dwellers,  since  they  could  have  easily  avoided  weakening  the 
foundation  of  their  wall  by  digging  the  cist  a  Uttle  to  one  side. 

In  objection  to  the  foregoing  it  may  be  said  that  the  cists  are  of 
Cliff-dweller  origin;  they  are,  however,  exactly  Uke  ones  found  in 
other  caves  containing  Basket-maker  biuials,  and  since  all  Basket- 
maker  cists  have  a  certain  unity  of  design  and  a  certain  "  look," 
hard  to  describe  but  at  once  apparent  to  anyone  who  has  opened 
a  nmnber  of  them,  the  authors  are  satisfied  that  their  identifica- 
tion of  the  present  examples  is  correct.  Compare  c  and  d,  plate  14 
with  a  and  b  of  the  same  plate;  the  latter  are  from  photographs 
of  Basket-maker  dsts  in  White  Dog  Cave. 

Cave  10.  Just  below  Cave  8  there  is  a  narrow  break  in  the  canyon 
wall  with  a  length  of  perhaps  400  feet.   About  half  way  up  this 
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gulch  is  a  shelter  20  feet  in  depth  and  40  feet  across  the  front 
(plate  5,  b).  The  only  sign  of  occupation  noticed  on  entering 
was  the  top  of  a  stone  slab  cist  which  just  showed  above  the  sur- 
face sand  and  a  number  of  hand-prints  in  red  on  the  back  wall  at 
one  side.  Excavation  proved,  however,  that  the  place  had  been 
occupied  by  both  the  Basket-makers  and  the  Cliff-dwellers.  The 
Cliff-dweller  remains  consisted  of  a  few  potsherds,  several  bone 
scrapers  of  a  typical  Cliff-dweller  form,*  and  a  quantity  of  corn- 
cobs which  we  think  are  Cliff-dweller  because  they  are  much  longer 
and  larger  than  the  Basket-maker  corncobs  we  have  found. 

The  Basket-maker  remains  were  empty  storage  cists,  both  slab 
and  excavated,  with  cedar  bark  in  their  bottoms.  There  was  also 
one  Basket-maker  burial  cist  containing  the  partly  munmiified 
and  headless  body  of  a  child,  wrapped  in  a  fur-string  robe.  With 
the  body  was  part  of  a  large  dressed  skin  bag  and  at  the  feet  lay 
badly  rotted  square-toed  sandals.  This  burial  was  identical  with 
those  found  in  other  Basket-maker  caves.  Evidence  appeared  that 
this  or  other  cists  had  been  plundered,  as  in  the  general  digging 
there  were  found  a  number  of  fragments  of  Basket-maker  basketry 
and  a  small  piece  of  rabbit  net  made  of  human  hair  and  fiber- 
string  combined. 

To  gain  entrance  to  the  gully  in  which  this  cave  is  located  one 
must  cross  a  smooth,  waterwom  ledge.  Up  this  is  pecked  a  series 
of  tracks  representing  the  hoof-marks  of  a  horse.  They  are  very 
neatly  executed  and  are  the  first  instance  that  has  come  to  our 
notice  of  pecked  pictographs  of  recent  (Navajo  or  Paiute)  origin. 

Cave  11.  This  cave  is  in  the  east  wall  of  the  main  canyon  near 
its  head.  It  is  some  200  feet  above  the  wash  and  consists  of  a  nar- 
row shelter  with  a  frontage  of  about  150  feet.  On  the  back  wall 
are  a  number  of  hand-prints  and  some  nearly  obUterated  human 
figures  all  in  white.  On  the  surface  were  scattered  a  few  bleached 
human  bones.  Large  fiat  rocks  along  the  front  show  deep  axe- 
grinding  grooves. 

We  were  only  able  to  spend  a  half  day  here.  Our  limited  digging 
showed  that  for  a  considerable  period  the  cave  had  been  used  by 
Cliff-dwellers  and  we  recovered  a  number  of  their  characteristic 

1  See  Morria,  1919,  figure  23,  e.  We  found  none  of  this  variety  in  our  oliff-houee  ezcava- 
tions  in  1914. 
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Sayodneechee  Canyon:  a,  Pictographs  in  white  paint.  Cave  3.    Sagioteoai  Canyon:  b,  Floto- 

graph  in  red  paint.  Cave  12;  c,  Pictofraphs  in  white  paint,  Cave  14; 

d,  e.  In  white  paint,  Cave  8;  f.  In  charcoal,  Cave  0. 
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artifacts  from  the  rubbish.  At  one  point  we  found  a  loom-anchor 
in  place.  This  consisted  of  a  smooth  pole  one  and  one-half  inches 
in  diameter  and  six  feet  long,  having  loops  of  braided  yucca  and 
heavy  fiber  cord  strung  on  it  at  regular  intervals.  It  was  buried 
several  inches  below  the  floor  and  held  down  by  flat  rocks,  the  tops 
of  the  loops  just  protruding  above  the  surface.  Under  some  large 
rocks  at  the  front  of  the  cave,  we  uncovered  a  small  Basket-maker 
pannier  basket  in  a  poor  state  of  preservation,  inverted  over  a 
quantity  of  corncobs;  probably  the  com  had  been  stripped  by 
rodents.  Attached  to  it  was  part  of  a  carrying-strap  of  human  hair 
string. 

In  a  narrow  part  of  the  shelter  and  under  what  must  have  been 
the  path  ordinarily  used  in  entering  it,  we  found  a  disturbed 
Basket-maker  burial.  Some  of  the  bones  including  the  skull  were 
missing.  There  were  with  the  remains  fragments  of  a  coiled  basket, 
square-toed  sandals  and  a  piece  of  finely  woven  cloth. 

Cave  12.  This  is  a  deep  cavern  a  short  distance  down  the  canyon 
from  Cave  11  and  on  the  same  side.  It  is  about  90  feet  above 
the  wash  and  has  a  fairly  level  floor  area  40  feet  deep  by  70  feet 
across  the  front.  The  walls  and  ceiling  are  much  blackened  by 
smoke,  and  the  floor  is  thick  with  charcoal.  At  one  point  the  top 
of  a  rude  enclosure  of  stone  slabs  shows  just  above  the  surface. 
This  is  circular  in  shape  and  has  a  diameter  of  12  feet.  At  one 
place  in  the  back  wall  are  a  group  of  hand-prints  in  red  placed  as 
near  together  as  possible  and  covering  a  space  of  6  feet  or  more; 
the  only  other  pictograph  noticed  is  the  small  figure  shown  in 
plate  13,  b,  also  done  in  red.  On  a  flat  rock  at  the  front  are  a 
number  of  axe-grinding  grooves. 

Our  digging  here  was  confined  to  test  holes,  as  it  was  obvious 
that  it  would  be  too  much  of  an  undertaking  for  our  small  party 
to  clear  the  cave  completely.  We  found  rubbish  along  the  back 
wall  to  a  depth  of  a  little  more  than  one  foot.  It  was  veiy  com- 
pact and  contained  a  large  amount  of  broken  sticks  and  twigs, 
straw  and  charcoal.  There  were  two  or  three  slab  cists  partly 
filled  with  cedar  bark  but  holding  no  specimens. 

We  do  not  think  any  great  returns  would  reward  f  luther  work  at 
this  site.  It  had  apparently  been  used  by  Basket-makers  and 
Clifif-dwellers  in  turn,  but  did  not  appeal  to  the  latter  strongly 
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enough  to  warrant  the  erection  of  any  structures.  It  is  set  very 
deep  in  the  cliff  and  gets  but  little  sun;  it  may  have  been  con- 
sidered undesirable  on  this  account. 

Cave  13.  This  is  a  very  long  shallow  shelter  high  up  in  the  cliff 
near  the  head  of  the  branch  canyon  in  which  Caves  8,  9  and  10 
are  located.  At  some  not  very  remote  time  a  great  quantity  of  the 
roof  had  scaled  off,  burying  almost  the  entire  floor  beneath  tons 
and  tons  of  rock.  At  one  end  of  the  cave  is  a  series  of  small  cliff- 
house  rooms,  some  of  which  still  retain  roofs;  others  are  crushed 
and  the  walls  partly  buried  beneath  the  fallen  rocks.  Along  the 
whole  front  of  the  cave  can  be  traced  a  low  roughly  built  wall.  It 
seems  probable  that  beneath  the  rocks  are  structures  similar  to 
those  in  the  end  of  the  cave,  but  to  reach  them  would  be  a  very 
large  undertaking.    We  noticed  no  pictographs  here. 

Cave  14.  This  cave,  the  last  to  be  explored,  is  but  a  short  dis- 
tance from  Cave  13.  It  consists  of  a  shallow  shelter  200  feet  above 
the  canyon  bottom,  and  has  a  usable  floor  space  20  feet  deep  by 
70  feet  in  length.  The  line  of  shelter  extends  some  20  feet  beyond 
the  point  where  the  floor  breaks  away  at  the  front.  At  one  end  is 
a  small  niche  in  the  back  wall  7  or  8  feet  above  the  floor.  Leading 
up  to  it  are  a  number  of  pecked  toe-holes.  The  ceiling  and  some 
parts  of  the  walls  of  the  cave  are  blackened  by  smoke.  On  a  smooth 
area  of  the  wall  near  the  center  is  a  group  of  square-shouldered 
hmnan  figures  painted  in  white,  while  other  similar  figures  show 
faintly  at  other  points  (plate  13,  c).  These  are  distinctly  Basket- 
maker.  Built  against  the  back  wall  of  the  cave  is  a  series  of  seven, 
stone  slab  structures,  six  of  which  are  in  a  fair  state  of  preservation. 
These  will  be  given  a  more  detailed  description  fmther  on. 

In  our  excavations  here  we  found  below  the  surface  several  slab 
cists  of  the  usual  Basket-maker  type.  From  one  we  obtained  a 
small  skin  pouch,  which  with  its  contents  is  shown  in  plate  38,  a-c; 
also,  in  the  loose  fill,  a  wooden  implement  plate  36,  a;  and  the 
bimdle  of  human  hair  wrapped  with  string  illustrated  in  plate  32,  e. 
At  the  extreme  right  of  the  cave  a  single  square-toed  sandal  was 
found  in  the  general  digging,  and  several  ears  of  com  cached  in  the 
loose  dirt  against  a  large  flat  rock.  So  near  is  this  cave  to  Cave  13 
that  it  is  inconceivable  that  it  had  not  been  frequented  by  Cliff- 
dwellers  to  some  extent,  yet  careful  search  of  the  surface,  and 
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watchfulness  throughout  the  digging  failed  to  produce  a  trace  of 
their  handiwork  with  the  possible  exception  of  the  com  which 
may  be  Cliflf-dweller,  as  it  is  unUke  the  characteristic  Basket- 
maker  com.  It  was  found  in  a  part  of  the  cave  quite  remote  from 
the  cists.  There  were  no  potsherds,  twilled  sandals,  feather  cloth 
or  even  axe-grinding  grooves.  The  latter  are  seldom  absent  from 
caves  in  which  the  CliflF-dwellers  have  lived. 

The  most  interesting  things  in  the  cave  are  the  slab  structures 
along  the  back  wall  (plate  12,  b).    They  average  about  5  feet  in 
diameter,  the  best  preserved  standing  three  and  one-half  feet 
above  the  surface.  Large  stone  slabs  are  used  in  their  construction, 
in  most  cases  overlapping.    The  space  between  the  joints  is  filled 
with  adobe  mortar  which  in  some  instances  has  been  plastered  all 
over  the  slabs  both  outside  and  in.    Small  stones  are  set  in  to  fill 
holes  between  the  slabs  and  the  cave  wall  to  reinforce  the  slabs 
Skt  their  bases.    In  the  structures  and  on  the  surface  about  them 
ysvere  a  nimiber  of  timbers  from  4  feet  6  inches  to  6  feet  in  length 
cind  4  to  6  inches  in  diameter,  probably  roof  timbers.     Other 
shorter  sticks  were  found  which  had  once  formed  a  part  of  a  rim 
molded  on  to  the  top  of  the  slabs.   These  pieces  had  traces  of  adobe 
on  one  side;  there  were  also  found  large  lumps  of  adobe  tempered 
ivith  cedar  bark  with  one  side  moulded  round,  the  other  bearing 
imprints  obviously  made  by  the  short  timbers  just  mentioned. 
These  sections  of  stick  and  adobe  are  important  because  they  show 
that  the  present  above-ground  cists  are  identical  in  rim  construc- 
tion with  a  subterranean  Basket-maker  storage  place  (Cist  14) 
found  in  Cave  2,  Kinboko  during  the  1915  season.^   Another  larger 
cist  (12)  in  the  same  cave  had  a  similar  rounded  adobe  coping 
strengthened  with  stones  instead  of  sticks.   The  drawing,  plate  9,  e, 
represents  one  of  the  Cave  14  cists  with  a  short  section  of  the  rim 
restored.     The  slabs  are  shown  partly  denuded  of  the  adobe 
plaster,  while  on  the  wall  behind  the  cist  a  Une  of  adobe  is  indicated 
which  probably  marks  the  outline  of  the  roof.    This  structure 
more  fully  restored  appears  in  f ,  of  the  same  plate. 

Why  so  much  care  should  have  been  taken  to  finish  the  rim,  if 
the  roof  timbers  were  to  rest  directly  on  it,  we  are  unable  to  say, 
though  it  is  evident  that  a  rim  made  in  this  way  would  greatly 

1  Kidder-Qunniey,  1919,  p.  88, 
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strengthen  the  whole  structure.  These  slab  cists  seem  hardly 
large  enough  for  living  rooms  or  even  for  sleeping  places.  It  seems 
more  probable  that  they  were  storage  cists.  We  do  not  hesitate  to 
identify  them  as  Basket-maker,  because  they  are  exactly  like  the 
Basket-maker  structures  in  Cave  2,  Kinboko. 


Ik. 
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MATERIAL  CULTURE » 

FOOD 

Vegetal  Food.    Maize.    In  1914  and  1915  we  found  indications 
'that  the  Basket-makers  cultivated  but  a  single  and  rather  primitive 
tiype  of  com,  while  that  grown  by  the  Cliff-dwellers  seemed  to  have 
l^een  more  highly  developed  and  more  varied  in  character.    Our 
evidence  was  not,  however,  absolutely  conclusive,  for  certain  speci- 
mens of  the  advanced  com  were  taken  from  Basket-maker  caves, 
'though  from  so  near  the  surface  that  we  regarded  them  as  probably 
intrusive.   The  expeditions  of  1916  and  1917  supply  us,  fortunately, 
-ynth  enough  new  finds  to  settle  the  question  beyond  any  reasonable 
doubt.    A  number  of  Basket-maker  caves  were  thoroughly  investi- 
gated and  many  samples  of  com  were  recovered  from  undisturbed 
and  surely  identifiable  burials  and  storage  cists;   among  all  this 
material  there  is  not  a  single  kernel  of  any  of  the  parti-colored  flour 
or  large  white  flint  corns  that  are  so  common  in  the  cliff-houses.' 

On  specimens  submitted  to  him  for  examination  Mr.  G.  W. 
CoUins  of  the  United  States  Bureau  of  Plant  Industry  has  kindly 
given  us  the  following  report: 

The  collection  of  maize  samples  from  the  Basket-maker  caves  is  of  unusual 
interest. 

The  specimens  all  appear  to  belong  to  one  general  type,  a  t3rpe  we  have 
caUed  Tropical  Flint.  This  type  resembles  the  New  En^^and  flint  varieties  in 
having  a  large  part  of  the  endosperm  hard  or  corneous.  It  differs  from  New 
England  flint  in  having  a  larger  number  of  rows  and  smaller  seeds.  Tropical 
Bint  varieties  are  common  in  Central  and  South  America  but  are  rare  among 
the  types  grown  by  the  Indians  of  the  United  States.  So  far  as  our  collections 
show  the  Papago  is  the  only  tribe  with  varieties  uniformly  of  this  type. 

The  cobs  of  the  specimens  from  the  Basket-maker  caves  are  all  light  brown 
in  color.  The  pericarp  is  either  red  or  colorless.  The  endosperm  is  either  light 
>rellow  or  white.  The  aleurone  or  layer  of  cells  just  beneath  the  pericarp  in  all 
'the  specimens  is  a  yellowish  red.  This  is  a  color  entirely  unknown  in  the 
aleurone  of  existing  varieties.  If  this  color  is  not  the  result  of  some  slow  dis- 
Integratioui  it  constitutes  the  first  clearly  marked  distinction  between  pre- 
l^istoric  maize  and  present  day  varieties. 

Most  of  the  specimens  are  remarkably  well-preserved.  The  embryos  have 
of  course  disintegrated  but  the  colors  are  much  brighter  than  is  usual  with  old 
specimens. 

1  Only  objects  believed  by  us  to  be  of  Baaket-mAker  origin  are  included.    Bpedmeos  re- 
^veied  from  the  cliff-houses  will  be  treated  in  a  later  paper. 
>  See  Kidder-Guernsey,  1919,  p.  154. 
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The  specimens  cannot  be  referred  to  any  existing  variety  with  which  I  am 
familiar  but  with  the  possible  exception  of  the  \musual  aleurone  color  they 
present  no  new  characters. 

Here  then  is  an  undifferentiated,  and  judging  from  its  distribu- 
tion, a  primitive  form  of  com  grown  by  a  people  whom  the  purely 
stratigraphic  evidence  shows  to  have  antedated  the  highly  de- 
veloped agriculturists  of  the  region.  This  agrees  very  well  with 
the  other  manifestations  of  Basket-maker  culture,  and  particularly 
with  its  lack  of  true  pottery,  stone  architecture,  and  cotton  weav- 
ing, all  of  which  traits  are  characteristic  of  the  perfected  puebloan 
civilizations.  We  have  thus  good  evidence  that  the  Basket-makers 
were  the  pioneer  com  growers  of  the  district. 

To  what  degree  these  people  depended  upon  maize  is  uncertain, 
but  quantities  of  it  were  found  in  the  burial  cists  and  cached  for 
future  use  as  food  or  for  seed.  There  were  also  recovered  agricul- 
tural implements  such  as  would  be  needed  for  its  cultivation,  and 
the  large  nimiber  of  storage  cists  in  the  caves  would  indicate  by 
their  capacity  that  a  considerable  harvest  was  obtained.  The  sites 
explored  by  us  were  all  within  easy  reach  of  tillable  land  and  this  is 
also  true  of  the  Grand  Gulch  Basket-maker  caves. 

Of  the  actual  finds  of  com  the  best  example  is  the  skin  bag  full  of 
shelled  kemels  from  Cist  13,  White  Dog  Cave  (plate  15);  there  are 
about  four  quarts,  every  grain  in  perfect  preservation.  This  may 
represent  a  food  offering  deposited  with  the  dead,  or  perhaps  it  is 
carefully  selected  seed  cached  unknowingly  in  the  same  cist  with 
the  burials  (it  was  found  some  8  inches  above  the  remains  shown  in 
plate  10,  e) .  Other  interments,  however,  were  accompanied  by  com 
and  the  remains  of  rotted  hide  containers,  so  that  it  may  indeed  be 
a  food  offering.  A  selection  of  the  more  perfect  ears  of  Basket- 
maker  com  is  shown  in  plate  15. 

Squash.  This  seems  to  have  been  the  only  other  cultivated  crop 
of  the  Basket-makers.^  We  unearthed  with  the  burials  varying 
quantities  of  squash  seed,  Cucurbita  pepo,  and  many  pieces  of  rind, 
as  well  as  the  complete  vessel  made  from  a  squash  shell  that  is  shown 
on  plate  31,  b. 

Seeds.  In  a  number  of  the  burial  cists  in  White  Dog  Cave,  large 
quantities  of  coarse  grass  seed  were  found.  We  saw  growing  in  the 

>  Though  we  were  oonatantly  on  the  watch  for  beans  in  the  Baaket-maker  mtes,  none  were 
found.    This  strencthens  our  belief  that  they  were  not  grown  by  the  Basket-makers. 
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\ricmity,  the  same  variety  of  grass  from  which  it  was  obtained. 
'AAr,  W.  E.  Safiford  of  the  Bureau  of  Plant  Industry  identifies  this 
follows: 


Oryzopsia  hymenioideSt  commonly  called  Indian  Moxmtain  Rice,  is  used  by 

gacmcral  Indian  tribes  for  food;  by  some  only  in  times  of  scarcity,  by  others  as 

cfc  regular  food  staple.   Mr.  F.  V.  Coville  states  that  the  squaws  of  the  Panamint 

"WT^Hitma  of  southem  California  gather  it  by  means  of  a  wicker  paddle  resem- 

l^ling  a  snukll  tennis  racket  with  which  they  beat  the  seeds  from  the  standing 

Srass  into  wicker  baskets,  after  which  they  are  winnowed  and  sifted,  and 

l>arched  and  ground  into  pinoUi.    The  late  Dr.  Edward  Palmer  found  this 

seed  in  use  among  the  Paiute  and  Pueblo  Indians,  who  store  it  for  winter  use. 

Chmunings^  foimd  caches  of  seed  in  Sagiotsosi  (*' coarse  bunch 
grass  ")>  which  may  be  the  same.  No  doubt  other  seeds  were 
gathered  and  stored  for  food,  as  we  found  in  1915  several  quarts 
of  Coreocarpus  seeds  in  a  burial  cist  in  Cave  1.  Powell  in  his  ex- 
plorations of  the  Colorado  found  a  tribe  which  subsisted  chiefly 
on  wild  fruits,  nuts  and  native  grains.  In  our  own  explorations  we 
came  upon  an  old  Navajo  squaw  in  the  vicinity  of  Sagiotsosi  who 
was  gathering  the  small  seeds  of  a  low  weed.  She  told  us  that 
these  were  cooked  and  made  into  a  kind  of  mush  by  mixing  with 
goat's  milk,  also  that  they  were  now  (1917)  being  used  again  for 
the  first  time  since  the  *' great  war"  (Navajo  war,  1863).  These 
are  identified  by  Mr.  Safford  as  Chinopodium  «p.,  who  writes  as 
follows  regarding  them : 

They  are  perhaps  the  most  interesting  of  the  collection.  It  has  been  im- 
possible to  determine  their  specific  identity.  They  are  much  larger  than  the 
seeds  of  Chenopodittm  fremarUii,  gathered  for  food  by  the  Klamath  Indians, 
and  those  of  Chenopodium  leptaphyUum  eaten  by  the  Zufii.  In  shape  they 
bear  a  dose  resemblance  to  the  seeds  of  Chenopodium  queniM,  the  well-known 
food  staple  of  the  Peruvian  and  Bolivian  Plateau,  but  they  are  of  snudler  size 
and  of  a  much  darker  color  than  the  latter.  These  seeds  have  been  carefully 
compared  with  those  of  the  species  growing  commonly  in  the  southwestern 
United  States;  they  bear  a  closer  resemblance  to  Chenopodium  petiolare  than 
to  any  other  species  in  the  herbarium,  but  they  do  not  seem  to  be  identical 
with  the  seeds  of  that  species.  They  are  evidently  rich  in  starch  and  would 
undoubtedly  form  a  nutritious  article  of  food. 

PifUm  NiUs.  These  were  also  an  important  item  of  diet  and 
were  found  with  other  food  ofiferings  in  many  of  the  graves. 

a  Cummingi,  1010,  p.  14. 
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Unidentified  Food.  Small  quantities  of  plant  stalks,  shriveled 
beyond  recognition,  accompanied  some  burials.  These  are  prob- 
ably from  certain  edible  plants  that  grow  in  the  region,  and  which 
are  eaten  today  by  the  Navajo. 

Animal  Food.  The  bones  of  mammals  and  birds,  generally  so 
common  about  the  dwelling  places  of  primitive  people,  were  en- 
.  tirely  lacking  in  the  group  of  Basket-maker  caves  examined.  We 
do  not  believe  that  this  indicates  a  preponderatingly  vegetarian 
diet,  but  rather  that  it  proves  the  caves  to  have  been  used  merely 
as  temporary  shelters  and  as  burial  places  for  the  dead.  That  these 
people  killed  a  great  deal  of  large  game  is  evidenced  by  the  abun- 
dance of  articles  made  from  the  hides  of  deer  and  mountain-sheep; 
while  quantities  of  the  pelts  of  badgers,  rabbits,  prairie-dogs,  and 
other  small  animals  were  employed  for  bags,  pouches,  and  in  fur- 
string  robes.  It  is  probable  that  the  flesh  of  all  the  above  was 
eaten. 

As  to  the  birds  we  have  less  evidence.  Such  feathers  as  were 
found  came  principally  from  hawks  and  owls,  species  not  com- 
monly relished  as  food  by  any  people;  or  from  very  small  birds  of 
bright  plumage  such  as  warblers,  bluebirds,  and  woodpeckers.  As 
we  have  never  come  across  a  single  identifiable  turkey  feather,  it  is 
reasonably  certain  that  the  turkey  was  not  domesticated,  nor  indeed 
does  it  appear  to  have  been  commonly  hunted. 

Although  there  is  no  evidence  that  the  Basket-makers  used  the 
dog  for  food,  it  may  be  well  to  refer  here  to  the  finding  of  two  re- 
markably well-preserved  dog  mummies  in  White  Dog  Cave.  They 
represent  different  types,  formerly  of  wide  distribution  in  the 
warmer  parts  of  America  (plate  15).  Dr.  Glover  M.  Allen  of  the 
Musemn  of  Comparative  Zoology,  who  has  made  an  exhaustive 
study  of  the  native  Indian  dog,  has  kindly  contributed  the  follow- 
ing r^arding  these  specimens: 

The  larger  is  a  long-haired  animal  the  size  of  a  small  collie,  with  erect  ears 
and  long  bushy  tail.  The  hair  is  still  in  good  condition  and  though  now  a  light 
golden  color,  with  cloudings  of  dark  brown,  it  may  in  life  have  been  darker. 
It  is,  apparently,  a  breed  very  similar  to  the  long-haired  Inca  dog  found  at 
Ancon,  Peru,  in  a  mummified  condition  and  described  by  Nebring  (Sitsb.  Oea. 
Nalwrf.  Freunde,  Berlin,  1887,  pages  13^141).  The  latter  specimen  is  also 
described  as  yellowish  in  color,  though  this  may  have  been  in  part  due  to 
fading.  A  more  detailed  comparison  of  the  two  specimens  is  not  possible 
without  removing  and  cleaning  the  bones  and  so  injuring  the  present  example 
for  exhibition  purposes. 


i 
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The  other  dog  is  a  much  smaller,  black-and-white  indiyidual,  about  the  size 

^^  « terrier,  with  short,  but  not  dose,  shaggy  coat,  erect  ears,  and  long  full- 

^^iied  taiL   Its  muzzle  is  rather  short  and  stubby  in  contrast  to  the  fine  slender 

^^Xiule  of  other  Indian  dogs  of  about  the  same  size.    In  common  with  many 

^^^^tiDs  of  American  Indian  dogs,  the  first  premolar  is  lacking  in  the  adult  den- 

^"tdon  of  the  lower  jaw.    This  specimen  is  of  especial  interest  as  establishing 

^^^^yond  doubt  the  identity  of  certain  dog  bones  from  Ely  Cave,  Virginia, 

^^scribed  as  Pachycyan  rdustiu,  for  they  agree  perfectly  with  corresponding 

^^^rts  of  the  Arizona  dog.   An  identical  breed  is  represented  among  the  mummi- 

Q.^  remains  of  dogs  from  the  necropolis  of  Ancon,  Peru,  and  has  been  figured 

^^r  Nebring  as  Canis  ingae  vertagua  in  the  folio  report  of  Reiss  and  Steubel, 

^^te  118,  figure  1.    Evidently  it  had  a  wide  distribution  in  our  south  and 

^«>uthwest,  and  was  known  also  to  the  Peruvians.    I  have  called  this  the  short 

^^oeed  Indian  Dog. 

These  and  other  dog  remains,  are  true  dogs,  in  no  way  derived  from  Coyotes 
c^  other  native  dog-like  animals  of  America.  Their  forebears  probably  reached 
-America  with  their  human  masters,  but  their  Old  World  ancestors  still  remain 
^tx>  be  determined.^ 

DRESS  AND  PERSONAL  ORNAMENTS 

Body  Clothing.  We  have  few  data  on  this  subject;  it  is  probable, 
indeed,  that  the  Basket-makers  wore  very  little  clothing  except 
robes  of  fur-string  or  hide,*  and  "gee  strings"  or  cord  aprons.  It  so 
happens  that  all  the  robes  found  in  suflSciently  good  preservation 
to  permit  of  measurement  had  been  interred  with  babies;  the 
largest  of  these  (plate  16,  a)  is  only  25  by  23  inches.  About  an 
adult  mmnmy  (A-2939)  from  Cist  22,  White  Dog  Cave,  however, 
there  is  wrapped  what  appears  to  be  a  very  large  blanket  of  fur- 
string;  and  we  have  fragments  from  deer  and  mountain-sheep 
hides  which  seem  to  have  been  originally  of  ample  size  for  use  as 
mantles  by  grown  people. 

Nothing  resembling  fitted  garments  of  leather  or  cloth  has  so 
far  come  to  light;  it  is  possible,  however,  that  certain  woven  fabrics, 
bits  of  which  were  recovered  from  the  caves  •  may  have  been  used 
as  ponchos.  This  guess  is  based  on  the  resemblance  between  a 
zigzag  decoration  on  one  of  the  cloth  specimens  (plate  26,  c)  and 
similar  patterns  painted  on  the  chests  of  Basket-maker  hxmian 
pictographs  from  the  Monument  country.^    It  must  be  admitted, 

1  For  a  disctusion  of  the  types  of  prehistorio  American  does,  see  Alles,  1020. 

*  For  details  of  the  weave  of  these  robes,  see  p.  65. 

*  See  plate  26.  b.  o. 

*  Kidder-Guernsey.  1010,  figures  100.  101. 
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however,  that  the  zigzag  was  a  favorite  Basket-maker  design,  and 
that  the  marks  on  the  pictographs  may  perfectly  well  represent 
body-painting. 

A  string  apron  recovered  by  the  1915  expedition  still  remaim 
our  best  specimen  of  this  type.  Although  it  was  illustrated  in  oui 
former  report  (plate  66,  a),  we  have  since  succeeded  in  unraveling 
it  for  a  somewhat  clearer  photograph;  this,  with  a  picture  of  8 
second  example  from  the  general  digging  in  White  Dog  Cave,  arc 
here  reproduced  (plate  16,  c,  d).  It  will  be  seen  that  in  both  casa 
there  is  a  waist  cord  to  which  is  attached  a  fringe  of  pendeni 
strings.  In  the  1915  specimen  the  strings  are  of  apopynum  and 
are  looped  over  the  human  hair  waist  cord  and  gathered  in  bunches 
of  about  three  hundred;  the  fringe  is  12  inches  long.^  The  aproii 
from  White  Dog  Cave  (plate  16,  c)  is  more  fragmentary;  the 
yucca-fiber  waist  cord  is  double;  over  it  are  hung  yucca  strings 
which  are  gathered  together  in  pairs  and  held,  close  under  the 
waist  cord,  by  a  row  of  twined  weaving,  one  strand  yucca,  the 
other  human  hair.  Although  somewhat  longer  than  the  first  apron 
this  garment  is  much  thinner  and  contains  fewer  strings. 

Plate  16,  b,  shows  part  of  a  similar  skirt  made  of  cedar  bark. 
The  pendent  strands  are  about  12  inches  long  and  are  held  to- 
gether by  a  twining  of  twisted  cedar-bark  string,  the  prolongations 
of  which  once  formed  the  waist  cord. 

As  the  term  apron  implies,  the  fringes  of  these  articles  did  not 
extend  all  the  way  around  the  body,  but  merely  covered  the  front 
of  the  waist;  it  is  probable  that  they  hung  loose,  for  the  strings  are 
too  short  to  have  been  pulled  between  the  legs  and  fastened  over 
the  waist  cord  behind.  They  are  evidently  a  woman's  garment,  as 
in  every  case  where  they  were  discovered  in  place  on  a  mimimy,  the 
body  proved  to  be  that  of  a  female.  Though  we  have  never  found 
any  covering  at  the  loins  of  a  male,  there  are  in  the  collection  two 
objects  that  may  well  have  been  the  ties  of  "gee  strings."  One  is 
a  loose  twist  of  thirty  animal  wool  threads  (plate  16,  f ) ;  it  is  nearly 
7  feet  long  and  its  ends  are  tapered  as  if  for  knotting.  The  other 
is  5  feet  2  inches  long  and  made  of  fifty  to  sixty  thin  strings  of 
hmnan  hair;  the  ends  are  seized  with  fiber  thread  to  prevent 
raveling. 

*  For  a  fuller  description,  see  Kidder-Guernsey,  1910,  p.  157. 
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\:  a.  Fur  cloth  blanket;  b.  Apron  of  ibnidded  buk;  c.  d,  Aprona  otflbnitiinc: 
r,  Btrinc  bclta.    All  Irom  White  Do|  Cave  except  d,  f ,  which  an  [ram  Klnboko  Canyon, 
Manh  Pa_.     {About  ).) 
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Sandals.  As  most  of  the  specimens  recovered  by  the  1916  and 
S17  expeditions  are  very  badly  rotted  and  as  no  new  types  appear, 
lie  reader  is  referred  to  the  classification  and  descriptions  of  the 
^14,  1915  material  given  in  the  previous  report.^ 

Necklaces.  These  were  of  two  sorts :  strings  of  beads ;  and  twisted 
;kin  or  fiber  cords,  to  the  middle  of  which  were  attached  a  few  pend- 
mts  or  extra  handsome  beads.  Of  the  latter  class  there  was  re- 
jovered  only  one  fragmentary  example  (plate  17,  b) ;  it  bears  two 
rery  beautifully  polished  lignite  discs  strung  on  a  fiber  cord,  which 
s  itself  attached  to  a  sinew-bound  thong;  the  whole  was  probably 
astened  to  a  longer  neck  cord  as  was  done  with  a  similar  specimen 
bund  in  1915.* 

The  second  type  is  more  fully  represented,  several  strings  of 
>eads  having  been  taken  from  the  necks  of  skeletons  in  White  Dog 
ZJave.  A  selection  is  given  in  plate  25,  e-h.  The  most  interesting 
)f  these  is  composed  of  seventy-one  thick  discoidal  black  lignite 
md  white  limestone  beads  strung  alternately  on  a  narrow  thong, 
rhey  are  graduated  in  size  from  a  maximum  diameter  of  f  of 
in  inch  at  the  center  of  the  string,  to  f  of  an  inch  at  the  ends, 
^n  unusual  refinement  of  technic  was  practised  by  cutting  several 
rf  the  beads  to  a  wedge-shape  (see  figure  10,  c,  and  plate  25,  h) 
md  introducing  them  here  and  there  throughout  the  set  in  order 
that  it  might  hang  evenly.  Loose  behind  the  neck  of  the  munmiy 
ivho  wore  this  string  were  fourteen  olivella  shells  that  apparently 
lad  once  been  fastened  together  to  form  a  sort  of  "  dangler  "  at- 
tached to  the  tie-strings  of  the  necklace. 

Another  string  (plate  25,  f),  which  was  recovered  in  order,  is  made 
)f  one  hundred  little  saucer-shaped  shell  beads  (figure  10,  g); 
eventy-five  thin,  roughly  discoidal  shell  beads  (figure  10,  f ) ;  and 
ighteen  olivella  shells,  one  of  which  bears  an  incised  zigzag  decor- 
ttion  (figure  10,  i).  These  different  kinds  of  beads  were  grouped 
ogether.  Plate  25,  e,  shows  a  third  necklace  composed  of  ninety- 
ive  beads  arranged  as  follows:  one  of  lignite,  seven  olivella  shells, 
>ne  of  seed,  one  of  bone,  one  of  red  shale,  one  of  green  shale,  one 
>f  red  shale,  eighty-one  of  white  limestone.  Plain  strings  of 
»livellas  designed  to  go  once  or  twice  around  the  neck  are  not 
mcommon. 

1  Kidder-Guenuey.  1919,  pp.  157-100. 

*  Kidder-GuernBey,  1919,  p.  161  and  figure  72,  A.  A  full  deeoription  of  thia  type  of  neoklMe 
B  there  given. 
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Beads.  Under  this  head  are  considered  all  the  beads  foimd, 
whether  strung  into  necklaces,  discovered  loose  in  the  cists,  or  in- 
cluded in  **  medicine  outfits."  The  conunonest  of  all  are  little 
cylinders  averaging  A  of  an  inch  long  (figure  10,  e,  and  plate  25,  g) ; 
some  are  of  albatite,  a  phase  of  asphaltic  shale,  but  the  great  major- 
ity (hardly  distinguishable  from  the  above  except  under  a  magni- 
fying glass)  are  made  from  some  hard  black  seed  so  cut  down  in 
manufacture  as  to  be  unidentifiable.     Other  seeds  were  used  un- 
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Beads  from  White  Dog  Cave.     (Full  nUe.) 

worked  except  for  a  narrow  bore.^    Two  varieties  of  these  seed 
beads  are  identified  by  Mr.  Saflford: 

The  first  is  the  polished  white  nutlet  of  Onosmodium  occiderUalef  a  plant  of 
the  Borage  family,  belonging  to  a  genus  not  far  removed  from  Litkospermum. 
These  beautiful  little  nutlets  may  well  be  called  pearl-seeds,  since  when  strung 
they  must  bear  a  close  resemblance  to  small  seed-pearls.  Accompan}ring  these 
is  a  small  longitudinally  grooved  dull  brown  seed,  somewhat  resembling  the 
seeds  of  the  bead  tree  (Mdia  cizederach)  in  form.  The  terminal  scar  is  removed 
by  the  perforation,  and  it  has  been  impossible  to  identify  this,  or  even  to  de- 
termine to  what  botanical  family  it  belongs. 

Stone  beads  are  of  fine-grained  white  limestone,  Ugnite,  ser- 
pentine, quartz,  hematite  and  alabaster.  Most  of  them  are  large, 
no  minute  beads,  such  as  those  from  Aztec  *  or  the  Upper  Gila,* 
occurring.  In  shape  they  run  from  the  flattened  spherical  type 
(figure  10,  a)  *  to  the  more  or  less  thickened  discoidal  form  (figure 
10,  c). 

1  See  also  Kidder-Guernsey,  1919,  plate  70,  k,  a  string  of  acorn  cupe. 
>  Morris,  1919,  p.  99.  >  Hough,  1914,  p.  24. 

*  Wrongly  called  "hemispherical"  in  our  former  report  (p.  163). 
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Most  of  the  shell  beads  were  made  from  olivellas  simply  by  cut- 
3ig  off  the  end  of  the  spire.    There  are  in  one  of  the  strings  (plate 
,  f)  seventy-five  very  thin  disc-shaped  beads,  A  of  an  inch  in  di- 
:xneter  cut,  apparently,  from  the  shell  of  a  fresh-water  clam  (figm'e 
O,  f).    The  same  necklace  contains  one  hundred  shell  beads  made 
:»om  the  curving  wall  of  the  large  olivella  (figure  10,  g).    The 
ucer-like  form  of  these  allows  them  to  fit  closely  over  each  other 
hen  strung.    Enormous  quantities  of  identical  beads  are  in  the 
useum's  collection  from  the  Channel  Islands,  California.   There 
re  a  few  small  bone  beads  (figure  10,  h)  apparently  made  in  imi- 
^■^tion  of  these. 

Pendants.  These  were  less  common  in  the  burial  cists  of  White 
Dog  Cave  than  they  were  in  the  mortuary  cave  of  Sayodneechee.^ 
The  single  stone  specimen  (plate  17,  h)  is  of  a  hard  brown  stone 
mottled  with  brownish  green;  the  surface  is  highly  polished  and 
has  a  waxy  texture. 

Four  shell  pendants  were  found,  all  of  abalone;  three  are  illus- 
trated in  plate  17,  c,  d,  e;  the  fourth  is  attached  to  a  ceremonial 
object  (plate  39,  b).  The  largest  (plate  17,  c)  is  round  and  2 
inches  in  diameter.  It  has  two  perforations  in  the  center  from 
which  radiate  the  four  arms  of  an  incised  cross  figure.  Along 
the  edge  are  two  other  round  holes  and  three  pairs  of  minute 
perforations.  At  the  bottom  of  this  disc  there  is  a  drilled  hole 
which  has  been  stopped  up  by  inlaying  a  little  piece  of  abalone 
shell  carefully  shaped  to  fit  the  aperture.  The  second  abalone 
pendant  (plate  17,  d)  is  the  reused  half  of  a  disc  similar  to  the 
above;  it  fractured,  apparently,  along  an  incised  median  line. 
Traces  of  the  favorite  Basket-maker  zigzag  may  be  seen  along  the 
upper  edge  of  the  old  break.  The  third  specimen  (plate  17,  e)  is  a 
bit  of  the  thickened  rim  of  an  abalone,  the  edges  ground  down  and 
polished. 

Feathered  Pendant.  This  object  (plate  18,  f)  is  described  under 
the  head  of  personal  ornaments  although  it  may  have  served  some 
other,  possibly  ceremonial,  function.  It  consists  of  nine  two-ply 
twists  of  rawhide  thong,  seized  with  sinew  to  a  loop  of  the  same 
material.  Small  feathers,  whose  butts  alone  remain,  were  once 
fastened  to  the  ends  of  the  streamers.* 

>  See  Kidder-Guerneey,  1910.  p.  164. 

*  Compare  Kidder-Guernsey,  1010,  figure  77. 
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Ornament  of  Mountain-sheep  Horn.  This  object  (plate  17,  i) 
is  3  inches  long  by  2}  wide.  The  convex  side  shown  in  the  drawing 
bears,  besides  two  pairs  of  drilled  perforations,  a  double  series  of 
small  holes  which  do  not  run  through.  Incised  lines  drawn  be- 
tween the  two  series,  seem  to  show  a  start  at  a  zigzag  decoration. 
The  toothed  ends  of  the  specimen  were  produced  by  sawing  broad 
notches  along  the  upper  and  lower  edges.  The  bottoms  of  the 
notches  are  well  worn  and  smooth,  but  whether  from  general  use 
or  from  friction  of  threads  (supposing  the  object  to  have  served  as 
a  weaving  comb),  we  do  not  know. 

Deer-hoof  Rattles.  As  in  the  preceding  two  cases,  the  identi- 
fication of  these  specimens  (plate  17,  j,  k)  as  ornaments  is  open  to 
question;  a  ceremonial  use  is  quite  as  likely.  One  of  them  consists 
of  the  homy  outer  coverings  of  two  large  hoofs,  attached  to  the 
ends  of  a  buckskin  thong.^  The  other  shown  in  j  is  made  of  much 
smaller  hoofs;  these  are  fastened  to  the  ends  of  thongs  which 
themselves  are  looped  over  a  slim  pliable  twig  and  held  to  it  by  a 
twining  of  fine  cords.  This  is  an  incomplete  specimen,  as  is  an- 
other similar  one  (not  figured,  A-2930)  which  had,  in  place  or  de- 
tached, nearly  a  hundred  hoofs.  There  is  Uttle  doubt  that  the 
stringing  together  of  these  dry  resonant  hoofs  was  done  to  produce 
a  rattUng  sound,  but  whether  the  assemblages  were  employed  as 
belts,  as  fringes,  or  fastened  to  l;iandles  to  form  true  rattles  we 
have  no  means  of  telling. 

Unfinished  Ornament.  This  object  (plate  35,  h,  i),  found  in  the 
general  digging  in  White  Dog  Cave,  is  a  neat  example  of  two  proc- 
esses in  working  stone:  flaking  and  grinding.  The  specimen  is 
a  disc  of  grey  flint,  convex  on  both  sides.  It  was  first  chipped 
roughly  to  its  present  form,  then  ground  to  efface  the  chipped 
surface.  The  grinding  process  was,  however,  not  completed  and 
there  remain  on  either  side  marks  of  chipping,  as  well  as  numerous 
grinding  facets. 

Tablet.  Plate  17,  a,  shows,  partly  restored,  a  tablet-Uke  object 
of  compact  white  limestone  found  in  Cist  6,  White  Dog  Cave. 
The  pieces  fitted  together  have  a  length  of  7  inches,  but  a  number 
of  fragments  that  could  not  be  joined  show  that  the  original  length 
was  considerably  more;  the  greatest  width  is  3  inches,  the  thickness 

I  Modern  Hopi  hoof  rattles  are  figured  by  Hough  (1919,  j>ULte  22). 
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viniformly  A  of  an  inch.  The  edges  are  rounded  and  all  surfaces 
"very  smoothly  worked  down  by  grinding.  The  fine  finish  and  the 
fragile  nature  of  this  object  seem  to  indicate  that  it  was  used  as  an 
ornament. 

Head  Ornaments.  An  object,  of  whose  function  we  are  not 
positive,  but  which  was  probably  used  to  decorate  the  hair,  was 
found  on  the  breast  of  mummy  2,  Cist  27  (plate  18,  b).  It  con- 
sists of  five  neatly  made  bone  pins,  each  5i  inches  long  and  a  little 
less  than  i  of  an  inch  in  diameter,  fastened  together  side  by  side. 
The  bindings  are  of  sinew;  the  upper  set  is  overwrapped  with  fine 
fiber  cord  evidently  as  a  finish,  since  the  string,  though  badly  de- 
cayed, shows  traces  of  a  central  red  band.  Projecting  from  the 
top,  and  held  by  the  wrappings  just  described,  were  bundles  of 
small  feathers,  of  which  only  the  butts  of  the  quills  and  traces 
of  the  pile  now  remain.* 

Figure  a,  plate  18,  shows  a  similar  ornament  from  Cist  6,  made 

up  of  three  wooden  pins  each  10  inches  long  and  i  of  an  inch  in 

diameter.    A  bundle  of  six  wooden  pins,  each  8  inches  in  length 

and  i  of  an  inch  thick,  possibly  ready  to  be  made  into  a  pair  of 

ornaments  like  the  ones  just  described,  is  figured  in  c.  A  number  of 

finely  fashioned  but  broken  bone  objects,  of  about  the  same  size 

and  shape  as  large  knitting  needles,  some  tied  up  in  bundles,  others 

loose,  were  found  in  the  course  of  the  excavations  in  White  Dog 

Cave;  most  of  them  show  signs  of  long  use.    These  no  doubt  are 

also  unassembled  parts  of  head  ornaments.    There  are  in  the  1915 

collection  similar  broken  bone  pins.* 

Just  how  these  contrivances  were  worn  we  do  not  know,  but 
from  their  comb-like  structure  we  judge  that  they  were  probably 
stuck  in  the  hair,  singly  or  in  pairs.  Some  basis  for  this  belief  is 
found  in  certain  Basket-maker  square-shouldered  pictographs  de- 
picted with  objects  which  may  represent  ornaments  such  as  these 
protruding  from  their  heads.'  In  the  Peabody  Museum  there  is  a 
Paiut^  *Varrior^s  plume,"  made  of  five  wooden  pins  placed  side 
by  side  and  held  together  by  colored  strings  woven  about  them  in 
such  a  way  as  to  produce  a  simple  pattern;  this  specimen  is  not 
feathered,  but  is  otherwise  much  like  those  from  White  Dog  Cave. 

1  A  fairly  well-preaerved  example  from  Grand  Gulch  ia  in  the  American  Museum  of  Natural 
History,  New  York  (cat.  no.  H-13375). 
s  Kidder-Guernaey,  1919,  plate  86,  e. 
s  Ibid.,  figure  101. 
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In  the  Coahuila,  Mexico,  cave  collection  in  the  Museum  there  is 
an  arrangement  of  six  wooden  pins  which  may  be  either  a  head 
ornament  or  a  comb;  we  are  inclined  to  think  the  former,  as  the 
same  collection  contains  an  object  that  is  surely  a  comb,  con- 
structed in  an  entirely  different  manner. 

The  object  shown  on  plate  18,  d,  may  be  an  ornament,  a  pro- 
jectile for  a  dart  game,  or  possibly  a  ceremonial  object;  it  is  a  thin 
twig  with  three  small  feathers  seized  to  it  at  their  butts  and  tips 
by  sinew;  the  ends  of  the  stick  are  broken  off,  so  that  its  original 
length  is  unknown. 

Hair-dressing.  Several  of  the  munmiies  from  White  Dog  Cave 
are  in  so  good  a  state  of  preservation  that  their  heads  still  retain 
the  hair,  dressed,  probably,  as  in  life.  On  plate  19  are  illustrated 
the  various  methods;  figures  a,  b,  c  are  drawn  from  mummies,  and 
d,  is  restored  from  a  scalp  found  in  the  same  district  in  1915.^ 

Figure  a,  shows  the  simplest  manner  of  wearing  the  hair,  which 
in  this  case  is  cropped  to  an  average  length  of  2  inches.  The 
raggedness  of  this  haircut  is  apparently  the  result  of  gathering  to- 
gether and  hacking  off  a  single  lock  at  a  time.  The  individual  in 
question  was  a  female  about  twenty  years  of  age  found  in  Cist 
22  (mimimy  2). 

Figure  b,  shows  the  arrangement  of  the  hair  of  an  adult  male  from 
Cist  24.  It  is  parted  in  the  center  from  forehead  to  crown  and  falls 
loose  on  either  side;  that  of  the  back  of  the  head  is  gathered  into  a 
queue,  the  end  of  which  is  turned  back  on  itself  and  wrapped  for  a 
space  of  2  inches  with  a  fine  string.  From  the  crown  there  hangs 
a  lock  the  thickness  of  a  pencil  closely  wound  with  string  for  nearly 
its  entire  length.*  The  end  of  this  tress  is  bound  up  with  the  end  of 
the  queue.  Where  this  lock  grows  from  the  scalp,  the  surrounding 
hair  is  clipped  away  for  a  little  space. 

Figure  c,  is  drawn  from  the  head  of  a  male  about  twenty-five 
years  old,  from  Cist  22.  The  hair  is  arranged  as  follows:  from  a 
strip  1 J  inches  wide  straight  back  from  the  middle  of  the  forehead 
the  hair  has  been  cut  off  close  to  the  scalp.  This  exaggerated 
"  part  "  terminates  at  the  crown  in  a  circular  tonsure  in  the  center 
of  which  there  is  a  thin  lock  of  long  hair.    The  hair  on  either  side 

1  For  pictures  of  this  ioterestrng  specimen,  and  for  a  description  of  its  preparation,  see  Kidder- 
Guernsey,  1919,  plates  87.  88,  and  pp.  190-192. 

*  As  was  noted  on  p.  13,  a  secUon  of  a  similar  look  wound  spirally  with  a  leather  cord  was 
fo\md  in  Cist  6,  White  Dog  Cave. 
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^*  the  "  part ''  is  gathered  together  and  tightly  bound  3i  inches 
'^X^m  the  ends  with  fine  human  hair  string;  these  tresses  hang  in 
'  ^^nt  of  the  ears.  The  back  hair,  which  is  about  14  inches  long,  is 
^^Xnilarly  gathered  together  and  bound  near  the  end  for  a  space  of 
^  inches.  The  lock  from  the  center  of  the  tonsure  is  included  in 
^l:iis  binding. 

The  following  description  of  the  scalp  shown  in  d,  is  quoted  from 
^^xir  previous  report:  ^  "  A  *  part '  1  inch  wide,  from  which  the  hair 
Ixas  been  clipped,  runs  up  to  a  large  semilimar  tonsure  at  the  crown. 
T?he  brow  tresses  on  either  side  are  gathered  together  in  *  bobs ' 
"tiliat  fall  in  front  of  or  over  the  ears,  and  are  tied  up  with  wrappings 
<:^f  apocynum  (?)  string.    The  long  hair  from  just  behind  the  ton- 
sure is  braided  into  a  thin  plait,  the  lower  end  of  which  is  doubled 
back  on  itself  and  bound  with  hair  string.    The  remainder  of  the 
V>ack  hair  is  made  into  a  single  short  thick  '  bob,'  string-wrapped, 
^hat  falls  to  the  nape  of  the  neck.''    As  shown  in  the  drawing  this 
specimen  combines  features  of  both  figures  b  and  c,  but  is  more 
^aborate  than  either.    It  seems  to  have  been  preserved  as  a  trophy 
md  for  this  reason,  when  discussing  it  in  the  earUer  report,  we 
"were  in  doubt  as  to  whether  it  represented  a  method  of  hair- 
<ire88ing  practised  by  the  Basket-makers,  or  that  of  some  tribe  of 
which  we  had  no  knowledge.    The  side-bobs  inclined  us  to  the 
belief  that  it  was  a  Basket-maker  style,  as  Basket-maker  picto- 
graphs  are  often  shown  with  '*  bobs  "  on  either  side  of  the  head. 
The  finds  from  White  Dog  Cave  serve  of  course  to  confirm  this 
idea. 

Although  many  tribes  shaved  one  portion  or  another  of  the  head, 
and  the  thin  scalp-lock  was  not  an  imusual  thing,  we  can  find  no 
reference  to  analogous  coiffures  ancient  or  modem  with  the  ex- 
ception of  those  of  the  Maya  thus  described  by  Bishop  Landa: 

They  wore  their  hair  long,  like  women.  On  the  top  they  burned  a  sort  of 
toDJBure;  they  let  the  hair  grow  around  it,  while  the  hair  of  the  tonsure  re- 
mained short.  They  bound  the  hair  in  braids  about  the  head  with  the  excep- 
tion of  one  lock,  which  they  allowed  to  hang  down  behind  like  a  tassel.' 

Judging  from  our  material  it  would  seem  that  the  men  dressed 

their  hair  more  elaborately  than  did  the  women. 

>  KidderOuemsey,  1919,  p.  191.  <  SoheUhas,  1904,  p.  617. 
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CRADLES  AND  ACCESSORIES 

Rigid  Cradles.  It  seems  well,  before  taking  up  the  several 
empty  cradles  in  the  collection,  to  describe  the  one  case  in  which 
we  have  the  baby  with  all  its  wrappings  still  in  place.  The  bimdle 
is  shown  as  found  in  plate  4,  g,  and  plate  21,  c;  its  different  parts 
are  separated  and  spread  out  in  the  other  figures  of  the  former  plate. 
The  infant,  enveloped  in  robes,  is  tied  in  by  means  of  a  criss-cross 
lashing.  The  binding  cord  is  of  human  hair,  four-ply  and  5  feet 
long  (plate  4,  i) ;  it  is  rove  through  a  series  of  string  loops  that  are 
attached  to  the  sides  of  the  cradle.  The  seven  stout  cords  that 
may  be  seen  hanging  loose  on  the  left  side  of  the  unwrapped  bimdle 
(plate  4,  g  and  plate  21,  c),  and  laid  out  separately  in  h,  had  prob- 
ably been  used  for  hanging  up  or  transporting  the  cradle;  if  the 
baby  had  not  died  so  soon  (it  can  hardly  be  more  than  a  few  days 
old),  these  cords  would  undoubtedly  have  been  woven  into  a  regular 
canying  strap  Uke  those  shown  in  plate  23,  k,  1. 

The  outermost  wrapping  is  a  much  tattered  remnant  of  woven 
cloth  (plate  4,  a) ;  it  is  described  on  page  63.  The  second  cover  is 
a  fur-string  baby  blanket,  measiuing  17  by  17  inches.  The  body 
of  the  robe  is  of  cords  overlaid  with  strips  of  rabbit  skin,  its  outer 
sides  have  a  border,  two  strands  in  width,  made  of  string,  between 
the  plies  of  which  are  caught  bimches  of  long,  coarse  hair,  probably 
dog.  We  have  called  coverings  of  this  sort  baby  blankets  because 
they  were  obviously  woven  to  their  peculiar  bifurcated  shape  for 
the  special  purpose  of  leaving  an  opening  at  the  place  where  they 
would  otherwise  constantly  have  been  wet  and  soiled.  Inside  this 
blanket  there  was  another  of  exactly  the  same  size  and  shape; 
(plate  4,  f)  but,  because  it  was  to  hold  the  baby  itself,  much  softer 
and  more  carefully  made.  It  is  also  of  string,  wound  with  strips  of 
fluffy  white  fur  from  the  bellies  of  rabbits.  In  handling  this  speci- 
men, one  is  so  impressed  by  the  freshness  of  the  fur  that  it  is  diffi- 
cult to  reconcile  its  perfect  condition  to  its  great  antiquity. 

The  mummy  of  the  infant  (plate  4,  c)  lay  on  this  inner  blanket 
with  the  lower  side-pieces  folded  over  its  l^s.  It  was  provided 
with  a  loose  bundle  of  shredded  cedar  bark  to  serve  as  a  diaper 
(c).  On  the  abdomen,  covering  the  navel,  was  a  pad  (d),  made  of 
cedar  bark  sewed  up  in  prairie-dog  skin,  the  hair  side  out.  This 
obviously  acted  as  a  binder  to  prevent  rupture.    The  umbilical 
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<^rd  itself  had  been  dried  and  was  attached  by  a  string  to  one 
comer  of  the  outer  baby  blanket,  so  that  it  hung  directly  before 
the  face  of  the  infant;  ^  it  may  be  seen  at  the  upper  right-hand 
edge  of  the  blanket  (b) . 

The  cradle  (i)  is  14  inches  long  and  10  inches  wide.  The  frame  is 
a  single  unpeeled  withe,  ^  inch  in  diameter,  bent  into  an  approxi- 
mate oval.  The  body  is  made  of  fifty  straight,  impeeled  twigs 
placed  dose  together;  these  run  transversely  and  are  fastened 
underneath  the  frame  by  a  continuous  lashing  of  fiber  string. 
Along  each  side  of  the  cradle  there  extends  a  stout  cord,  fastened 
to  the  hoop  at  intervals  and  forming  loose  loops  for  the  attachment 
of  the  binder  that  held  the  baby  and  its  wrappings  in  place. 

This  cradle  is  much  the  smallest  in  the  collection  and  is  crudely 
made.  It  shows  none  of  the  careful  finish  and  ornamental  features 
of  the  specimens  about  to  be  described.  The  uncompleted  carrying 
strap,  the  roughly  put-together  umbilical  pad  and  the  small  size 
of  the  baby  itself  all  point  to  the  probability  of  birth  having  taken 
place  before  the  usual  elaborate  "  layette  "  was  ready. 

There  are  five  other  more  or  less  complete  cradles  in  the  collec- 
tion, all  of  which  were  found  in  White  Dog  Cave.  Four  had  been 
buried  with  babies  upon  them  but  disturbance  in  some  cases  and 
decay  in  others  rendered  it  impossible  to  recover  the  "  mmnmy 
bimdles  "  in  their  original  condition;  the  fifth  cradle  was  foimd 
in  rude  Cist  54  (plate  5,  a)  that  contained  no  bones.  While  these 
specimens  are  all  much  alike  in  general  make-up,  they  differ  con- 
siderably in  details.  As  no  account  of  a  rigid  Basket-maker  cradle 
has  yet  been  published,  it  seems  worth  while  to  describe  each  one 
of  this  exceptionally  well-preserved  lot. 

The  handsomest  cradle  is  the  one  illustrated,  front  and  back,  in 
plate  20,  a,  b.  It  is  23}  inches  long,  by  14}  inches  wide  at  the 
broadest  part.  The  rim  is  composed  of  two  trimmed  and  peeled 
hardwood  sticks  }  inch  in  diameter,  each  bent  into  a  U;  the  open 
ends  of  the  two  U-shaped  pieces  are  spliced  together  with  their  sides 
overlapping  a  Uttle;  tight  ligatures  hold  them  in  that  position, 
and  so  envelop  the  joined  ends  that  they  cannot  be  seen.    The 

i  As  recorded  by  Catlin  in  1842,  Vol.  II,  p.  133.  The  custom  of  presenrinc  the  cord  as  a 
charm  was  practised  by  many  tribes,  particularly  those  of  the  jdains.  The  Ute,  Dakotai  Ara- 
paho,  and  Gros  Ventre  endoeed  the  dried  cord  in  more  or  less  elaborate  coverings  of  skin  ona- 
mented  with  quill  or  bead  work  and  fashioned  usually  to  represent  reptiles.  These  were  hunc 
on  the  front  of  the  cradle  (see  Kroeber,  1906,  pp.  166, 167). 
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body  of  the  cradle  is  made  of  two  series  of  slim  willow  twigs,  from 
which  the  bark  has  been  scraped.  The  transverse  rods  are  ninety- 
nine  in  number;  they  are  laid  as  close  together  as  they  will  fit  and 
are  fastened  at  their  ends  to  the  under  side  of  the  frame  by  a  con- 
tinuous figure-eight  lashing  of  yucca  string.  This  binding  is  over- 
wrapped  with  soft  fiber,  until  the  slightly  protruding  ends  of  the 
rods  are  entirely  hidden,  and  each  side  of  the  cradle  is  built  up 
into  a  soft,  bolster-like  roll  an  inch  in  thickness;  this  in  tiurn  is 
sewed  up  in  a  cover  of  deer  or  mountain-sheep  hide  dressed  with 
the  hair  on.  The  hard  sides  of  the  hoop  and  the  sharp  projecting 
rod  ends  are  thus  completely  padded  and  form  a  sort  of  rim  along 
the  two  edges  of  the  cradle  on  its  upper  surface. 

The  second,  or  longitudinal,  set  of  rods  consists  of  five  twigs 
running  up  the  middle  of  the  transverse  rods  and  attached  to  them 
by  a  lashing  of  heavy  sinew,  so  arranged  as  to  produce  the  zigsag 
design  seen  in  the  photograph.  The  ends  of  the  longitudinal  twigs 
are  fastened  to  the  head  and  foot  of  the  hoop  in  some  manner  which 
cannot  be  made  out,  because  the  attachment  is  padded  and  tightly 
sewed  up  in  a  hide  covering. 

Tied  around  the  bottom  of  the  hoop  there  is  a  horse-shoe  shaped 
roll  of  cedar  bark,  which  must  have  formed  a  kind  of  soft  platform 
for  the  baby's  feet  to  rest  against  when  the  cradle  was  held  up- 
right. A  series  of  human  hair  strings  are  caught  into  the  "  bolsters" 
along  the  sides  of  the  cradle;  these,  like  the  loops  on  the  specimens 
first  described,  were  to  hold  the  laced  binding  cord.  At  the  head 
and  foot  are  much  longer  loops,  designed,  apparently,  for  suspend- 
ing the  cradle  in  a  horizontal  position.^ 

A  double  yucca  string  is  tightly  stretched  across  the  upper  surface 
of  the  cradle  about  8  inches  above  the  foot.  From  just  below 
this  string  to  the  foot,  the  cradle  is  much  discolored  by  the  excreta 
of  the  baby.  The  purpose  of  the  string  was  probably  to  hold  in 
place  the  rather  ineflScient  diaper-bundles  of  cedar  bark  or  fiber. 

Plate  20,  c,  d,  illustrates  a  cradle  very  similar  in  shape  to  the 
above;  its  measurements,  23 i  by  14^  inches,  are  almost  identical; 
the  hoop  is  also  made  of  two  pieces  tied  together  at  the  sides.  The 
backing  is  of  reeds  instead  of  twigs;  there  are  eighty-three  in  the 
transverse  series  and  twenty-two  in  the  longitudinal,  the  latter  is 
secured  to  the  former  by  narrow  rawhide  thongs  whose  emergences 

1  See  Saunders,  1912,  photograph  facing  p.  86. 
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produce  a  pattern  of  diamond  figures.  The  longitudinal  reeds 
^were  once  attached  to  the  head  and  foot  of  the  bow,  but  their  ends 
are  now  missing.  The  sides  are  padded  with  fiber  and  covered  with 
liide,  and  there  are  the  remnants  of  a  cedar-bark  foot  rest.  The 
ends  of  a  diaper  string  are  present,  but  there  are  no  side  loops  for 
the  laced  binding  cord. 

The  remaining  three  specimens  are  more  nearly  oval  than  the 
two  preceding.  The  largest  one  (plate  21,  b)  is  25  inches  long  by 
12  inches  wide.  Viewed  from  the  side  it  is  rocker-shaped,  but  this 
curve  is  probably  due  to  warping.  The  frame  and  its  side-padding 
(mostly  decayed)  offer  no  new  features,  nor  does  the  method  of 
attachment  of  the  seventy-nine  transverse  willow  backing-rods. 
As  will  be  seen  in  the  plate,  the  longitudinal  rods  are  differently 
arranged;  they  are  in  two  sets  of  six  each,  spaced  well  apart  and 
curving  away  from  each  other  as  they  approach  the  head  of  the 
cradle  where  each  set  is  bent  about  the  side  of  the  frame  and  tied 
back  on  itself;  the  lower  attachments  are  gone.  The  diamond- 
pattern  lashings  that  hold  the  longitudinal  to  the  transverse  rods 
are  of  strips  of  rawhide.  Between  the  two  longitudinal  sets,  and 
also  alongside  them,  the  transverse  rods  are  bound  together  by  a 
sort  of  over-eight-under-eight  twilling  of  leather  thongs  painted 
red.  Side  loops  and  diaper  string  have  disappeared;  the  mark  of 
the  latter,  however,  can  be  made  out  on  the  backingi  and  below  it 
there  are  as  usual  heavy  stains  and  caked  mud. 

The  cradle  shown  in  plate  21,  a,  is  from  the  same  cist  as  the  fore- 
going. It  is  an  elongated  oval,  19}  by  10}  inches.  Of  the  two 
sticks  bent  to  form  its  frame,  the  upper  one  is  peeled,  the  lower 
impeeled.  The  sides  are  padded  into  the  usucd  long  rolls,  but 
there  is  no  evidence  that  they  were  ever  encased  in  skin;  no  loops 
or  diaper  string  remain.  The  transverse  twigs  are  ninety-eight  in 
number;  the  first  seventeen,  counting  from  the  top,  are  in  natural 
color;  then  comes  a  row  of  eight  rods  dyed  black,  then  eight 
in  natural  color,  eight  black,  eight  natural,  eight  black,  eight 
natural,  and  eight  black;  the  last  twenty-five  to  the  bottom  are 
undyed.  The  eight  longitudinal  twigs  are  not  attached  to  the 
transverse  ones  by  the  usual  ornamental  bindings.  They  are 
turned  about  the  frame  at  the  head  of  the  cradle  and  tied  back  on 
themselves;  at  the  bottom  they  are  cut  off  at  the  level  of  the  last 
transverse  element  and  their  ends  are  made  fast  to  it  by  a  row  of 
twined  3rucca  string. 
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The  last  of  the  three  oval  cradles  is  21  i  inches  long,  and  11| 
inches  across.  The  two  sticks  of  its  frame  are  nnpeeled.  There  are 
seventy-seven  transverse  rods  (willow  twigs,  scraped  and  trimmed 
as  usual)  and  seven  longitudinal  ones,  bound  to  the  former  with 
the  conventional  diamond  pattern  of  thong-emergences;  their 
attachments  to  the  top  and  bottom  of  the  frame  have  been  broken 
off.  The  frame  padding  along  the  sides  is  of  string  and  yucca  fiber, 
and  was  once  encased  in  hide.  There  are  no  side-loops,  but  .the 
diaper  string  is  still  in  place,  stretched  tightly  across  the  upper 
surface  of  the  cradle  at  a  point  one-third  of  the  distance  from  the 
head  to  the  foot. 

Flexible  Cradles.  These  are  of  two  types.  The  first  has  a  rim 
made  of  a  long  thin  bimdle  of  grass  rolled  tight,  tied  with  yucca 
leaves  and  bent  to  the  same  shape  as  the  wooden  hoop  of  the  rigid 
cradle.  The  body  or  filling  is  a  rough  mesh  of  yucca  leaves.  The 
second  type  is  a  sort  of  mat  made  from  long  strips  of  cedar  bark 
held  together  by  twined-woven  rows  of  yucca  leaves;  the  edges  of 
the  mat  are  turned  up  and  fastened  together  by  a  yucca  network. 
Both  types  are  illustrated  and  more  f uUy  described  in  the  report 
on  the  1914-1915  expeditions;  ^  all  the  specimens  recovered  in 
1916-1917  were  very  fragmentary,  but  enough  of  them  were  found 
to  show  that  these  cradles  were  in  common  use. 

Umbilical  Pads.  During  the  early  part  of  the  1916  season  there 
were  taken  from  the  graves  of  infants  a  number  of  flat  pads,  made 
by  sewing  up  various  substances  in  covers  of  prairie-dog  hide. 
Their  use,  at  first  doubtful,  was  made  clear  when  the  well-preserved 
baby  burial  from  Cist  13  was  examined,  and  a  similar  pad  (plate  4, 
d)  was  found  lying  against  the  navel  of  the  infant;  a  second  case 
(infant  from  Cist  35)  was  discovered  later.  It  was  then  obvious 
that  all  these  specimens  had  been  used  as  are  our  modem ''  binders" 
to  prevent  umbiUcal  hernia  by  exerting  pressure  on  the  navel  of 
the  new-bom  child. 

Each  of  these  pads  has  a  Ught  but  rigid  or  semi-rigid  core,  most 
conunonly  made  of  five  or  six  corncobs  cut  to  equal  length  and 
boimd  together  side  by  side;  several  examples  are  whittled  from 
slabs  of  yellow-pine  bark  (plate  22,  c) ;  ^  still  others  consist  of  a 
rope  or  tight  twist  of  cedar  bark,  coiled  and  sewed  to  itself  to  form 

1  Kidder-Ouernfley,  1919,  pp.  165, 166;  plates  71,  b;  72,  a,  b. 

*  TIm  piece  of  bark  figured  in  our  first  report  (Kidder-Guernsey,  1919,  plate  85,  b),  and 
risissd  ss  problematical  is  one  of  these. 
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^  email  oval  mat  (plate  22,  b) ;  in  one  case  a  thin  slab  of  sandstone 
>^3  used.^  The  crudest  were  wads  of  cedar  bark  or  grass.  The  cores 
^rere  wrapped  and  padded  with  shredded  cedar  bark,  more  or  less 
fcliickly  according  to  their  hardness,  and  were  finally  enclosed  in 
prairie-dog  skin  covers  prepared  as  follows  (plate  22,  a) ;  the  com- 
plete hide  was  trinmied  by  cutting  away  the  feet  and  tail,  and 
sliaped  into  a  long  bag  with  the  fur  outside.  The  padded  core  was 
placed  in  the  bottom  of  this,  the  upper  part  folded  down,  and  the 
^whole  neatly  sewed  up  with  sinew  or  fine  fiber  thread.  There  is 
one  specimen  (plate  31,  a)  to  which  is  still  attached  the  narrow 
human  hair  string  band  that  formerly  held  it  in  place  against  the 
Sibdomen  of  the  infant. 

BASKETRY 

Coiled  Basketry.    The  Basket-maker  culture  was  so  named  by 

%he  Wetherill  brothers  because  of  the  abundance  of  baskets  found 

Sn  the  graves.    The  burials  of  this  people  excavated  by  the  Pea- 

l)ody  Museum  expeditions  in  Marsh  Pass  ran  true  to  type  in  this 

respect  as  in  all  others;  and,  wherever  the  cists  were  protected 

irom  moisture  and  undisturbed  by  ancient  looters,  fine  specimens 

were  always  to  be  found,  while  throughout  the  general  digging  in 

the  caves  fragments  of  worn-out  baskets  were  encountered  in 

great  abundance. 

All  the  specimens  recovered  were  of  the  coiled  variety,  no  case 
of  twining,  checkerwork,  or  wickerwork  having  been  found;  a 
single  twilled  example,  in  reality  more  like  a  flexible  pouch  than 
a  true  basket,  will  be  described  later.  In  weave  the  coiled  baskets 
form  a  very  homogeneous  group;  they  are  made  over  a  foundation 
consisting  of  two  slim  osiers  laid  side  by  side,  with  a  padding  or 
welt  of  yucca  fiber  or  shredded  roots.  The  sewing  elements  are 
wooden  splints  averaging  a  little  less  than  }  inch  wide;  they  enclose 
the  rods  and  the  fibrous  padding  bundle  and  also  pass  through 
about  half  of  the  bundle  of  the  coil  below.  It  is  this  gripping  of  the 
bundle  of  the  lower  coil  which  alone  holds  the  fabric  together,  as 
the  stitches  of  one  coil  never  interlock  with  those  of  the  coil  below 
them.'   While  the  weave  is  so  solid  and  compact  that  many  of  the 

>  For  a  description  of  this  specimen  see  Kidder-Ouernsey»  1919,  p.  192;  its  use  was  then 
unknown  to  us. 

*  For  a  diagram  of  the  weave,  see  Kidder-Guernsey,  1919,  figure  80. 
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better  pieces  must  have  been  watertight,  it  never  attains  the  fine- 
ness of  texture  seen  in  many  California  coiled  baskets.  These 
ancient  weavers  strove,  apparently,  for  strength  and  serviceability 
rather  than  for  refinement  of  technic.  No  more  stitches  than 
necessary  were  used;  hence  the  relatively  great  width  of  the  in- 
dividual sewing  splints  and  their  broad  spacing,  which  allows  the 
foundation  to  appear  between  them.  The  average  trajr  basket  has 
five  coils  to  the  inch  and  nine  to  eleven  stitches  along  each  inch  of 
coil;  the  finest  specimen  has  eight  coils  and  twelve  stitches;  the 
coarsest,  a  fragment  from  a  large  pannier,  has  coils  }  inch  wide  and 
six  to  seven  stitches  to  the  inch  of  coil.  The  edge  bindings  of  all 
the  baskets  save  one  are  in  simple  wrapping;  the  exception  is  a 
bowl-shaped  piece  (plate  23,  i)  in  which  the  entire  rim  is  finished 
in  "  false-braid  "  as  in  Navajo  baskets.^ 
Our  specimens  fall  into  the  following  five  classes: 

1.  Trays  4.  Water  baskets 

2.  Bowls  5.  Trinket  baskets 

3.  Carrying  baskets 

Trays.  This  is  by  far  the  commonest  type.  The  examples  are 
very  flat,  and  run  from  12  to  24  inches  in  diameter.  They  were 
probably  used  for  the  serving  of  food,  and  perhaps  in  gambling. 
One  tray  (plate  23,  j)  obviously  had  another  purpose;  about  its 
rim  at  equal  distances  apart  were  four  loops,  two  of  which  remain 
(the  others  were  in  place  when  found,  but  soon  crumbled  away). 
Each  loop  is  made  of  a  twig  tied  into  a  circle  2  inches  in  diameter 
and  is  attached  to  the  rim  of  the  basket  by  a  short  buckskin  thong. 
The  whole  interior  of  the  tray  shows  much  wear,  particularly  severe 
at  the  bottom  where,  indeed,  it  had  begun  to  give  out  and  was  re- 
enforced  by  overstitching  with  new  splints,  which  themselves 
were  partly  worn  through.  The  outside  and  bottom  exhibit  no 
wear  at  all.  It  seems  likely  that  this  basket  was  suspended  by  the 
loops  and  used  for  the  simultaneous  hulling  and  winnowing  of 
seeds  too  delicate  to  be  shelled  in  a  mortar.  The  process  might 
have  been  to  keep  a  stone  rolling  among  the  seeds  by  shaking  the 
suspended  tray,  and  to  blow  ofif  the  hulls  as  they  were  detached  by 

1  For  details  of  this  stitoh,  see  Mason,  1904,  figure  197.  A  Basket-maker  basket  from  Grand 
Gulch,  in  which  the  last  inch  of  the  terminal  coil  is  done  in  "false-braid"  is  mentioned  by 
Pepper  (1902,  p.  16);  exactly  the  same  treatment  appears  in  a  basket  from  Step  House,  Mesa 
Vude  (Nordensldold,  1893.  plate  XLIV,  4);  Dieguefio  and  Kawia  (southern  CaUfomia) 
tray  baskets  also  have  the  last  inch  of  coil  in  "false-braid"  (Peabody  Mxiseum  CoUeetions). 


Pbabodt  Museum  Papeks 


Vol.  VIII,  No.  2,  Plate  22 


DoUliaal  pwW.     (About  |.) 


OF  NORTHEASTERN  ARIZONA  61 

t)rui8mg  of  the  stone.  This  explanation  is,  of  course,  pure 
jwork,  but  it  seems  to  account  satisfactorily  for  the  presence 
e  loops  and  for  the  excessive  wear  on  the  inside, 
trb.  As  will  be  seen  in  the  illustrations  (plate  23,  a,  c,  f)  these 
sts  are  of  lesser  diameter  than  the  trays  and  of  much  greater 
ti ;  their  bottoms  are  fiat  and  the  sides  rise  more  or  less  steeply, 
largest  is  14  inches  wide  at  the  mouth,  by  8  inches  deep.  We 
ve  that  some  of  the  larger  bowls  were  used  for  boiling  by  the 
stone  method,  as  two  examples  are  heavily  daubed  with  a 
lire  of  mud  and  ashes  applied,  apparently,  to  render  them 
rtight;  they  also  have  a  soiled  and  battered  look  and  many 
les  that  indicate  hard  use. 

Trying  Baskets.  These  are  the  largest  of  the  coiled  baskets, 
luring  28  to  30  inches  in  diameter  at  the  top,  by  17  to  20  inches 
They  have  pointed  bottoms,  oval  in  cross-section;  and 
[y  flaring  upper  parts  (plate  23,  k,  1) .  By  actual  count  of  coils 
ititches  to  the  inch  these  are  the  coarsest  of  the  baskets,  yet 
are  as  carefully  and  regularly  woven  as  the  finest;  are  very 
.g,  but  fiexible  enough  to  adapt  themselves  to  the  curves  of 
leck  and  shoulders  of  their  bearers.  There  is  no  doubt  that 
served  as  panniers  for  carrying  loads  on  the  back;  their  shape 
/he  use  of  similar  forms  by  modem  tribes  are  sufficient  indica- 
.  The  identification,  however,  is  rendered  certain  by  the  fact 
they  all  have  pairs  of  loops,  usually  of  human  hair  string, 
:ed  into  their  sides  at  the  proper  height  for  the  attachment  of 
bands.  In  two  specimens  these  bands  are  still  in  place.  The 
non  use  of  these  panniers  to  cover  interments  is,  of  course,  a 
idary  one. 

ater  Baskets.  The  excavations  of  1916-1917  produced  no 
e  specimen  of  this  type,  yet  fragments  of  oval  bottoms  of  a 
weave  than  is  usual  in  panniers  seem  to  indicate  that  such 
ets  were  not  rare.  A  fine  example  from  Cave  II,  Kinboko,  is 
ed  in  our  former  report.  Dimensions :  total  height  17  incheSi 
:est  diameter  14f  inches,  orifice  4)  inches.  It  has  an  elongated 
,  oval  in  cross-section.  The  upper  part  flares  out  and  becomes 
d;  it  is  constricted  again  at  the  top,  and  the  orifice  is  small, 
e  does  not  seem  to  have  been  a  neck,  but  there  is  some  evi- 
e  that  there  was  once  a  string-hinged  cover.  On  opposite 
,  just  below  the  point  of  greatest  diameter,  are  pairs  of  carry- 


62  BASKET-MAKER  CAVES 

ing  loops  made  by  twisting  into  a  heavy  cord  eight  or  ten  two- 
strand  human  hair  strings.  The  entire  inner  surface  of  the  basket 
is  thickly  pitched  with  pifion  gum,  and  the  same  material  has  been 
daubed  on  such  parts  of  the  exterior  as  had  begun  to  wear  through. 
A  design  of  small  stepped  units  may  be  faintly  made  out  on  the 
upper  curve.^ 

Trinket  Baskets.  These  are  neatly  made  Uttle  receptacles  with 
round  bodies  and  small  orifices.  The  range  of  sizes  and  shapes  is 
shown  in  the  illustrations  (plates  23,  h,  and  24,  d).  It  is  prob- 
able that  these  baskets  were  put  to  a  variety  of  uses;  many  of 
those  found  in  the  graves  contained  small  trinkets  of  one  sort  or 
another. 

Decoration.  Baskets  of  all  the  above  types  were  ornamented 
with  designs  in  black.  Red  elements,  reported  by  Pepper*  in 
Grand  Gulch  baskets,  are  not  found  in  our  collection.  The  designs 
are  of  great  interest  because  they  are  without  much  doubt  the 
oldest  examples  of  basketry  ornamentation  that  have  yet  come  to 
Ught  in  the  United  States.  Furthermore,  they  illustrate  the  deco- 
rative art  of  a  people  who  preceded  the  pottery-making  tribes  of 
the  region,  and  so  may  eventually  be  expected  to  throw  light  on  the 
vexed  question  of  whether  or  not  southwestern  pottery  designs 
developed  from  those  of  basketry.  We  give,  accordingly,  all  the 
decorations  that  are  sufficiently  well-preserved  to  copy  (plate  24). 
These,  together  with  the  fine  series  of  baskets  figured  by  Pepper,* 
will  give  the  reader  a  very  good  idea  of  the  make-up  of  the  designs. 
Descriptions  of  the  patterns  tell  no  more  than  do  the  pictures,  and 
any  attempt  to  supply  S3rmboUcal  meanings  to  designs  as  old  as 
these  would  naturally  be  pure  guesswork.  We  have  made  notes 
towards  a  comparative  study  of  these  and  the  designs  of  the  baskets 
from  the  Plateau  and  Pacific  Coast  areas,  but  they  are  as  yet  far 
from  complete,  nor  have  we  space  in  this  pubUcation  to  present  the 
mass  of  data  which  has  already  accumulated.  It  may  be  said, 
however,  that  the  art  as  a  whole  seems  to  find  its  nearest  parallel 
in  that  of  the  central  and  northern  Califomia  tribes.  In  technic, 
on  the  other  hand,  the  baskets  most  closely  resemble  those  of  the 
Paiute. 

1  Kidder-Ouern«ey,  1010,  p.  170  and  pUte  78. 

*  1002.  p.  15. 

*  Ibid.,  the  tame  pieturee  may  also  be  found  in  Maoon,  1004,  a  more  aooetBible  pubHoatioo, 
plates  84,  104,  and  206  to  211  inclusive. 
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Twilled  Basketry.    The  only  specimen  in  this  weave  is  a  flexible 
l)ag-like  basket  of  yucca  leaves  with  flattened  spherical  body  and 
email  mouth.    Although  it  is  fragmentary,  the  following  measure- 
ments are  approximately  correct:    width  8)  inches;    depth  4) 
inches;  diameter  of  aperture  4  inches.    It  is  made  of  entire  leaves 
of  Ytuxa  angusiifolia;  the  butts  of  the  leaves  are  turned  outward 
over  a  heavy  fiber  cord  that  rings  the  mouth  of  the  basket,  and  are 
fastened  by  twined  strings.    The  long  ends  of  the  leaves  are  then 
plaited  together,  over-two-under-two,  to  form  the  body.     The 
bottom  is  not  woven,  the  last  couple  of  inches  of  the  leaves  being 
simply  laid  across  each  other  and  tied  in  that  position  with  string 
(plate  23,  b). 

Although  the  over-two-under-two  weave  is  the  same,  this  speci- 
men is  entirely  different  from  the  twilled  ring  baskets  so  abundantly 
found  in  cliff-houses.^  The  latter  are  always  bowl-shaped  and  have 
a  wooden  hoop  at  the  edge.  They  are  fabricated  upwards  from  the 
bottom;  not,  as  in  this  case,  downwards  from  the  rim.  No  trace 
of  ring  baskets  has  yet  come  to  light  in  oiu*  excavations  in  Basket- 
maker  caves;  a  bit  of  twilled  work  found  in  Cave  1,  1915,*  was 
probably  part  of  a  flexible  bag-basket  like  the  present  one. 

TEXTILES 

Plain  Weaving.  As  the  collection  of  Basket-maker  textiles 
described  in  our  first  report  contained  no  example  of  straight  over- 
and-under  weaving,  we  believed  that  the  Basket-makers  practised 
but  two  technics,  namely  twining  and  coiled-netting  (coil  without 
foundation).  Among  the  material  collected  in  1916-1917  there 
are,  however,  three  pieces  of  plain  over-and-under  weave.  The 
largest  of  these  is  the  cloth  outer  wrapping  of  the  infant  from  Cist 
13,  White  Dog  Cave.  Though  much  torn  and  showing  long  use, 
enough  remains  so  that  by  arranging  tattered  ends  of  selvage  in 
their  proper  positions  one  dimension  is  shown  to  be  27)  inches.  The 
other,  based  on  extending  the  design  to  a  synmietrical  termination, 
would  be  26  inches.  It  is  probable  that  allowing  for  error  in  these 
measurements  the  original  piece  was  square.    The  general  appear- 

>  See  Kidder-Gueroaey,  1010,  p.  108  and  plate  43.  The  specimens  figured  by  Pepper  (1002, 
p.  23)  are  probably  not  Basket-maker,  particularly  as  one  of  them  was  found  filled  with  beans; 
the  basket  shown  on  p.  25,  however,  seems  to  be  identical  with  the  one  under  diseussion. 

s  Kidder-Ouemsey,  1010.  p.  167. 
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ance  of  the  fabric  is  the  same  as  that  of  the  twined-woven  bags 
both  in  color  and  design,  the  difference  in  technic  not  being  ap- 
parent at  first  sight.  The  weave  is  rather  coarse,  having  nine  warp 
and  fifteen  weft  strands  to  the  inch.  Both  warp  and  weft  are  of 
a  uniform  sized  two-strand  twist  of  rather  coarse  vegetal  fiber  pre- 
smnably  yucca.  As  far  as  it  is  possible  to  work  it  out  from  the  scant 
material  at  hand  the  weave  is  as  shown  in  the  diagrammatic  draw- 
ing, figure  11,  b.  Details  as  to  the  manner  in  which  the  warp  edge 
is  finished  appear  in  figure  11,  b,  and  plate  25,  c.  The  warp  ends  are 
cut  close  and  the  weft  kept  from  unraveling  by  a  buttonhole  stitch. 
The  edge  nmning  parallel  to  the  warp  is  finished  by  twining  two 
fine  strands  of  human  hair  through  the  loops  that  result  from 
turning  back  the  weft  for  a  new  start;  this  also  is  illustrated  in 
figure  11,  b. 

In  the  photograph,  plate  4,  a,  there  is  seen  at  one  point  a  circular 
hole,  cut  in  the  fabric,  and  finished  all  around  by  overcasting  with 
fiber  thread.  The  design  (plate  26,  b)  consists  of  a  series  of  large 
rectangles  arranged  in  three  rows,  the  two  outside  rows  red,  the 
center  one  black.  The  units  average  2}  inches  long  by  IJ  inches 
wide.  Separately  dyed  elements  were  not  introduced  to  produce 
the  design;  but  apparently,  when  the  weaving  reached  a  point 
where  a  change  of  color  was  desired,  the  weft  strand  was  thoroughly 
rubbed  with  color  for  the  required  length  and  then  woven  in.  The 
warp  cords  show  Uttle  color,  such  as  appears  on  them  probably  re- 
sulting from  contact  with  the  weft.  It  is  possible  that  the  finished 
piece  may  have  been  treated  with  some  mordant  to  fix  the  dye. 

The  second  example  of  this  weave  is  a  fragment  12  inches  long 
by  2  inches  wide  in  very  bad  condition,  one  end  showing  darning. 
It  is  also  from  White  Dog  Cave.  There  are  traces  of  a  broad 
design  in  red,  the  exact  character  of  which  cannot  be  determined. 
The  piece  appears  to  be  a  part  of  a  blanket  very  similar  to  the  one 
just  described.  There  remains  a  short  section  of  one  edge  finished 
with  a  thread  of  human  hair  twined  through  the  weft  loops. 

The  third  piece,  from  Cave  11,  Sagiotsosi,  was  found  with  the 
distiu'bed  burial  described  on  page  37.  It  is  very  evenly  woven 
with  fourteen  warp  and  twenty-one  weft  strands  to  the  inch.  The 
fragment  has  a  length  one  way  of  12  inches,  and  is  a  part  of  one 
comer  of  the  original  piece,  so  that  two  edges  remain.  Both  warp 
and  weft  edges  are  finished  in  the  same  manner  as  the  one  first  de- 
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^wribed :  a  buttonhole  stitch  of  fine  string,  and  human  hair  twining 
'thread  respectively.  The  design  is  in  red  and  black,  and  so  far  as 
it  can  be  traced  is  shown  in  plate  26,  c.  It  is  painted,  not  woven, 
mad  the  color  was  apphed  only  to  one  side  of  the  cloth;  the  red 
pigment  has  soaked  through  the  fabric  and  the  red  parts  of  the 
design  appear  faintly  on  the  back.  The  black  paint  has  not  soaked 
through  at  all.  To  the  comer  is  tied  a  dressed  leather  thong,  which 
leads  us  to  think  that  it  may  have  been  part  of  a  garment. 

These  fabrics  remind  one  strongly  of  the  Coahuila  cave  textiles, 
many  of  which  are  lai^e  poncho-like  blankets  woven  in  the  same 


way  as  these,  and  also  have  one  edge  finished  with  the  buttonhole 
stitch.  The  latter  resemblance  seems  significant,  since  we  have 
not  been  able  to  find  in  the  Museum  collection  textiles  from  any 
other  region  bo  finished.  The  designs,  it  is  true,  are  difEerent, 
though  some  of  the  elements  seen  in  the  Basket-maker  twined- 
woven  bags  are  also  found  in  the  Coahuila  blankets. 

The  zigzag  hnes  seen  in  the  second  specimen  (plate  26,  c)  are 
very  similar  to  the  zigzags  painted  on  the  breasts  of  certun  square- 
shouldered  Basket-maker  pictographs  from  the  Monum^te.' 
This  resemblance  has  suggested  to  us  that  these  woven  fabrics 
may  have  been  used  as  shirts. 

Twined  Weaving.  The  bags  illustrated  on  plates  26,  28,  and  30 
form  one  of  the  most  interesting  groups  in  the  collection,  not  only 

>  Kidddr.OuarnM)',  IBIS,  p.  19T,  flguM  100. 101. 
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because  of  the  excellence  of  their  manufacture  and  the  variety  and 
beauty  of  their  decoration,  but  also  because  they  are  so  peculiarly 
characteristic  of  the  Basket-maker  culture.  We  have,  fortunately, 
a  large  amount  of  material :  complete  bags  to  illustrate  size,  shape, 
and  design ;  and  great  numbers  of  rags  and  fragments  to  make  clear 
the  details  of  technic. 

The  bags  are  flexible  seamless  sacks  with  full,  round  bodies  and 
long,  gradually  constricted  necks  (plate  26,  a,  d).  They  range  from 
1}  inches  to  2  feet  or  more  in  length.  All  are  made  in  the  same 
way,  of  close  twined  weaving;  the  majority  of  specimens  have 
both  warp  and  weft  of  two-ply  apocynum  string,  though  some 
have  yucca  warp  and  apocynum  weft.  The  combination  of  apocy- 
num warp  and  yucca  weft  is  rare. 

Our  study  of  the  weave  was  begun  by  examining  the  bottoms  of 
the  bags  in  order  to  make  out  how  the  preliminary  "  set-up  "  of 
the  warp  cords  was  accompUshed.  By  dissecting  several  frag- 
mentary specimens  we  found  that  there  were  two  methods,  one 
conmion,  the  other  rare.  The  former  was  as  follows:  six  long 
strands  were  laid  across  each  other,  three  above  and  three  below 
(figure  12,  a);  the  middle  strand  of  each  set  of  three  runs  out 
straight,  the  others  are  bent  so  that  their  ends  radiate  from  the 
conmion  center.  There  are  thus  produced  twelve  original  warps. 
The  second  method  consists  of  twisting  three  strands  about  each 
other  and  then  bending  their  ends  so  that  they  radiate  and  form 
six  warp  cords  (figure  12,  b). 

The  above  systems  are  very  simple  and  practical,  and  avoid  the 
ugly  lump  and  the  potential  weakness  in  the  fabric  which  would 
have  been  the  result  of  knotting  the  warps  together  at  the  base. 
The  method  of  inserting  the  weft  also  obviates  knotting:  a  single 
long  string  is  worked  over  and  under  the  radiating  warp  cords  dose 
about  their  conunon  center;  this  is  shown  slack  in  figure  12,  a,  b; 
in  reality  it  is  pulled  up  very  tight  and  holds  the  warp  firmly  to- 
gether. When  a  circuit  of  the  spoke-Uke  warps  has  been  made, 
the  two  ends  of  the  weft  string  of  course  come  together;  they  are 
then  combined  into  a  single  strand  of  twined  weaving,  which  con- 
tinues spirally  around  and  around  to  form  the  body  of  the  bag 
fabric. 

To  return  to  the  warp-skeleton.  Many  large  bags  have  as  many 
as  three  hundred  and  fifty  warps  at  their  point  of  greatest  diameter. 


I*Ea»odt  MrsEUM  Papers  Vol.  VIII,  No.  2,  Pl.\te  23 


K 


OF  NORTHEASTERN  ARIZONA  67 

X  t  is  obvious  that  these  could  not  all  come  together  at  the  bottom 
csf  the  bag;  hence  the  base  begins  with  six  or  twelve  warps  only 
Caa  described  above)  and  sets  of  new  cords  are  introduced  as  the 
csriginal  ones  radiate  away  from  each  other.  Upon  the  number  of 
ziew  warps  depends  the  size  of  the  finished  bag;  and  upon  the 
vapidity  of  their  insertion  depends  the  degree  of  flare  imparted  to 
■file  base.  If  many  new  warps  are  added  close  to  the  bottom,  the 
latter  will  naturally  be  very  flat;  if  they  are  put  in  more  gradually 
■the  b(^  will  have  an  egg-shaped  base.    Figures  13,  a,  b,  illustrate 


Fioma  la 
Method*  of  ATTAikiJnx  end  biodini  v&rp  eorda  wlum  bei^imiiig  tb 

tnned-wovan  Iwci.     Tlw  wcIt  wmli  an  ihown  ia  loUd  bUok, 

this;  each  one  represents,  diagrammatically,  a  circle  about  1) 
inches  in  diameter  at  the  bottom  of  a  bag.  In  figure  13,  a,  the 
original  twelve  warp  cords  are  multiplied  to  forty-eight  by  two 
series  of  insertions,  the  first  or  inner  series  consisting  of  twelve 
new  cords,  the  second  of  twenty-four.  In  figure  13,  b,  the  same 
total  is  arrived  at,  but  there  are  three  series  of  insertions;  the 
first  of  six,  the  next  of  twelve  and  an  outer  one  of  twenty-four. 
Figure  13,  c,  shows  an  area  of  bottom  no  greater  than  in  the  formra 
specimens,  but  containing  seventy-six  warps,  set  in  as  follows: 
ori^al  series  twelve,  first  insertion  series  twelve,  second  series 
fourteen,  third  thirty-dght.  The  weft  in  all  three  cases  is  woven 
in  with  approximately  the  same  d^ree  of  tightness;  hence  the 
warps  of  a  and  b  are  pulled  close  to  each  other  and  the  bags  have 
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narrower  bottoms  than  in  c,  where  the  quicker  insertion  of  w&rpe 
allows  the  base  to  ^fow  rapidly  broader. 

We  have  not  yet  mentioned  the  actual  method  of  inserting  new 
warps.  Two  ways  were  employed.  In  one  (plate  27,  b)  the  string 
to  be  added  was  looped  and  laid  between  two  of  the  old  varp8 
(b,  b')  thus  forming  two  new  ones  (»,»');  the  first  two  or  three 
turns  of  the  weft  i^ "')  attach  the  new  strands  to  the  old  warps  on 
either  side  of  them  holding  all  firmly  in  place;  the  next  turn  of 
weft  (d)  takes  in  each  new  element  separately  and  the  weaving 
continues  normally. 

In  the  second  method  (plate  27,  a),  the  strand  to  be  added  was 
doubled  into  a  loop,  making,  as  before,  two  new  warps;  the  string 


at  the  bend  of  the  loop  was  twisted  apart  into  its  two  component 
plies  and  one  of  the  "old  warps  *>  was  threaded  through  the  re- 
sultant opening;  the  loop  <■.  ■')  was  then  slid  up  the  old  warp  and 
brought  close  against  the  last  woven  turn  of  the  weft  m,  thus 
producing  a  pair  of  new  warps  (■.  ■')  one  on  each  side  of  the  original 
one  Of);  on  its  next  revolution  about  the  bag  the  weft  w  takes  in 
the  two  new  warps  and  holds  them  solidly. 

By  the  two  methods  just  detailed  the  new  warps  become  integral 
parts  of  the  fabric  without  leaving  any  loose  ends  and  without 
necessitating  any  dis^uring  knots.  The  tension  on  the  warps, 
however,  incident  to  the  use  of  the  bags,  tends  to  pull  the  loops 
very  tight  and  so  away  from  the  last  weft  turn  woven  previously 
to  their  insertion,  thus  producing  the  little  open  space  in  the  web 
indicated  in  the  two  figures.  Where  many  new  warp-pairs  were 
introduced  (as  in  the  outer  circle  of  figure  13,  c)  these  little  holes 
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naturally  lie  close  together  and  make  very  characteristic  open-work 
rings  about  the  bottoms  of  the  bags. 

The  two  different  ways  of  adding  warps  (figure  13,  a,  b)  are  about 
equally  common.  In  most  bags  either  one  or  the  other  is  adhered 
to;  occasionally  the  two  are  mixed  (figure  13,  c).  All  bags  seem 
to  start  with  either  six  or  twelve  original  warps,  the  ultimate  size 
of  the  fabric  depending  on  the  number  of  new  ones  introduced;  a 
medium-large  bag  (A-3054)  had  at  its  point  of  greatest  diameter 
a  total  of  about  three  hundred  and  fifty  warps.  Almost  all  speci- 
mens are  more  or  less  constricted  toward  the  mouth ;  this  is  accom- 
plished partly  by  tightening  the  twining  of  the  weft  and  thus 
bringing  the  warp  closer  together,  and  partly  by  dropping  out 
warps.  A  warp  to  be  dropped  is  merely  cut  off  and  its  end  hidden 
by  the  next  turn  of  the  weft. 

The  final  point  in  the  study  of  the  warps  is  the  method  of  secur- 
ing them  at  the  edge  or  mouth  of  the  bag  to  insure  a  strong  and 
ravel-proof  selvage.  This  was  sometimes  accomplished  by  turning 
the  warp  ends  about  a  stout  edge-string  (figure  14,  a)  and  running 
them  back  a  little  way  on  themselves;  they  were  held  in  this 
position  by  the  last  few  turns  of  the  weft;  their  loops  about  the 
edge  cord  were  then  pulled  tight  and  the  ends  of  the  cords  clipped 
off  close  to  the  fabric.  In  other  cases  the  warp  ends  were  looped 
imder  each  other,  then  gathered  into  bundles  of  four  or  five, 
tucked  with  an  awl  through  the  fabric  just  below  the  edge  and 
finally  clipped  (figure  14,  b).  A  third  method  also  dispensed  with 
the  edge-cord:  each  warp  was  bent  at  the  edge,  paired  with  the 
warp  next  it,  run  back  along  it  towards  the  bottom  of  the  bag,  held 
by  the  upper  weft-turns,  pulled  snug,  and  clipped  (figiu'e  14,  c).^ 

We  now  take  up  the  twining  of  the  weft,  which  is  perfectly 
simple  and  regular.  It  begins  at  the  very  bottom  (figure  12,  a,  b) 
and  continues  in  a  close  spiral  to  the  mouth.  Fresh  lengths  of  weft 
string  were  not  tied  to  the  ends  of  the  old  ones  (these  weavers 
seem  to  have  had  a  deep-seated  aversion  to  knots),  but  were  run 
a  little  way  with  them  until  firmly  set.  The  entire  weft,  while 
made,  of  course,  of  many  pieces,  is  thus  essentially  continuous. 
The  method  of  procedure  is  unknown;  it  is  probable,  however,  that 
the  work  was  downward,  the  base  of  the  bag  having  been  attached 

1  Compare  with  a  similar  method  of  faatening  warp  ends  in  Cliff-dweller  sandal  heeb  (Kiddei^ 
Gnemaey,  1010,  p.  104  and  figure  38). 


70 


BASKET-MAKER  CAVES 


to  a  limb  or  pole  and  the  warps  allowed  to  hang  either  free  or  tieci^ 
in  loose  bunches  to  prevent  tangling.'     The  twelve-year  oli£:= 

dai^hter  of  one  of  the  authors  has  expemnented  with  this  tech 

nic  and  has  quickly  become  expert  in  making  the  bags.  Sh^s 
holds  the  two  weft^strings  loosely  across  the  palm  of  her  hanc^E 
separated  by  the  index  finger  and  gives  the  twist  necessary  to  cros^s 
them  between  warps  by  merely  turning  the  hand  over.  Each  sue — 
cessive  warp  is  hooked  up  and  drawn  between  the  wefts  with  the^ 
index  finger.    No  tool  is  necessary  for  beating  up  the  weft,  as  it=3 


can  be  made  to  sit  tightly  by  a  slight  pull  after  every  few  warp- 
crossings. 

The  weave  of  the  ancient  specimens  is  very  even,  and  the  number 
of  wefts  per  inch  over  the  whole  surface  of  any  given  bag  is  always 
practically  the  same,  though  the  warps  at  the  necks  of  constricted 
examples  are  pulled  somewhat  closer  together  than  they  are  at  the 
swell  of  the  bodies.  The  coarsest  weave  in  the  collection  (A-3005) 
has  five  warps  and  fourteen  weft-pairs  per  square  inch;  the  finest 
(A-3161)  has  fourteen  warps  and  twenty-three  weft-pairs.  The 
normal  texture  lies  approximately  half  way  between  these  two 
extremes  with  about  nine  warps  and  seventeen  or  eighteen  weft- 
pairs. 

The  decoration  of  the  bags  is  no  less  interesting  than  their 
structure.  There  are  two  styles,  woven  and  painted,  both  some- 
times appearing  on  the  same  piece. 

The  woven  ornaments  were  accomplished  by  what  may  be 
termed  the  "  dyed  weft  "  process.  When  a  band  of  color  was  to 
be  introduced  a  new  weft-pair  of  the  desu^  shade  was  not  added. 
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but  the  weft  then  in  use  was  itself  stained  or  rubbed  with  dye  for 
the  requisite  length  and  then  woven  in.  While  there  is  no  reason 
why  very  short  lengths  of  weft  should  not  have  been  so  colored 
and  small  unit  figures  thus  produced,  we  have  found  no  instance 
of  the  practice  in  the  twined  bags,^  all  the  designs  being  in  the 
form  of  bands  completely  encircling  the  bodies  of  the  sacks.  These 
bands  are  infinitely  variable,  but  all  are  made  in  the  same  way 
and  are  very  easily  analyzed.  To  understand  them  one  must  keep 
in  mind  that  in  twined  weaving  a  double  weft  is  used,  the  two 
elements  of  which  twine  both  about  each  other  and  about  the 
warps.  Each  of  the  two  elements  crosses  every  other  warp,  hence 
all  the  warps  are  crossed  (plate  27,  c,  a);  and  when  the  weft  is 
pulled  tight  the  warp  is  entirely  hidden,  each  weft  element  (in  the 
pair)  appearing  on  the  surface  of  the  fabric  over  every  other  warp. 
If  the  two  elements  are  of  the  same  color  the  resultant  line  of 
weaving  will  be  monochrome;  if  of  different  colors,  the  line  will  be 
"  beaded,"  half  of  one  color,  half  of  the  other  (plate  27,  c,  a). 

The  bodies  of  the  bags  are  woven  of  undyed  apocynum,  a  warm 
yellowish-brown.  The  band  designs  are  commonly  in  red,  black, 
or  a  mixture  of  the  two  (plate  28).*  The  simplest  are  the  single 
lines  in  soUd  black  or  solid  red  that  encircle  the  bases  of  most 
specimens  as  shown  in  this  plate.  By  introducing  wefts  with  one 
black  and  one  natural  element,  or  one  red  and  one  natural,  beaded 
lines  are  produced  and  these  are  combined  to  make  up  the  great 
variety  of  bands  shown  in  the  illustrations.  They  are  all  narrow 
(the  widest  in  the  collection  contains  but  twenty-four  lines)  and 
no  two,  except  the  simplest  types  (such  as  plate  29,  c),  are  ever 
exactly  aUke.  A  favorite  practice  was  to  make  a  band  con- 
taining both  red  and  black  as  in  b,  of  this  plate,  and  then  weave 
just  above  it  the  same  band  with  the  colors  reversed.  A  little 
study  of  the  detailed  drawings  in  the  plate  will  show  better  than 
any  amount  of  description  the  nature  of  the  patterns  and  the  ways 
in  which,  by  combining  ''  beaded ''  and  soUd  lines,  the  different 
vertical,  horizontal  and  oblique  effects  were  produced. 

1  Except  as  "markera"  in  painted  deai^na  (plate  27,  e).  See,  however,  the  woven  fabrio 
(plate  26,  b),  where  squares  are  made  in  this  way. 

*  There  is  one  specimen  (A-3056)  with  a  band  in  brown;  tJiis  dsre  caused  the  strins  to  whieh 
it  was  applied  to  rot  rather  badly.  Another  bac  (A-3005)  has  two  lines  each  one  made  of  one 
red  and  one  dark  blue  strand.  The  third  case  of  the  use  of  colors  other  than  the  conventknud 
red  and  black,  is  the  appearance  of  a  few  yellow  lines  in  A-3470. 
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The  type  of  pattern  illustrated  in  e,  is  the  only  one  which  needs 
explanation.  Normally  the  weave  of  the  bags  is  counter-clockwise, 
and  a  series  of  "  beaded  *'  weft-rows  produces  an  oblique  design, 
whose  lines  run  downward  to  the  right  as  in  a.  By  shifting  the 
weave  to  a  clockwise  direction,  the  slant  of  the  oblique  lines  is 
changed  and  they  run  downward  to  the  left.  The  decoration 
shown  in  e,  therefore,  was  made  by  introducing  three  clockwise 
rows,  then  six  counter-clockwise,  and  finally  six  clockwise.  There 
are  but  two  examples  of  this  style  in  the  collection. 

One*  further  point  should  be  noticed:  the  weft  is  continuous, 
going  around  and  around  the  bag;  if  the  number  of  warps  were 
even,  and  if  (for  example)  a  weft-pair  of  one  black  and  one  natural 
strand  were  being  used,  the  black  strands  would,  at  each  successive 
revolution  about  the  bag,  cross  the  same  warp,  and  a  series  of 
vertical  black  bars  would  be  produced  (as  in  the  two  upper  rows  of 
f).  If  on  the  other  hand,  the  number  of  warps  were  odd,  the 
emergences  of  the  black  strand  on  the  surface  would  be  offset  at 
each  revolution  and  the  resultant  design  would  be  oblique  as  in  a. 
As  both  types,  vertical  and  oblique,  often  occur  in  the  same  band, 
as  shown  in  d,  it  is  obvious  that  when  the  change  from  oblique  to 
vertical  or  vice  versa  was  to  be  made  the  weaver  had  to  employ 
some  device  to  reverse  the  order  of  emergences  of  her  alternating 
colors.    How  this  was  done  is  shown  in  plate  27,  d. 

Painting,  the  second  style  of  bag  decoration,  would  call  for 
little  notice  beyond  the  illustration  of  the  designs  themselves,  were 
it  not  for  two  very  interesting  peculiarities,  namely,  the  practice  of 
applying  the  designs  to  the  inside  as  well  as  to  the  outside  of  the 
bags,  and  the  use  of  markers  woven  in,  apparently  to  aid  in  this 
dupUcation.  These  methods  were  employed  in  the  decoration  of 
the  bag  shown  in  plate  30,  f ,  and  restored  in  color  in  plate  28. 

Perhaps  the  clearest  way  of  presenting  the  technic  is  to 
describe  the  steps  by  which  we  arrived  at  an  imderstanding  of  it. 
We  had  examined  the  bags  a  number  of  times  and  had  always  sup- 
posed, because  the  designs  appeared  on  both  sides  of  the  fabric, 
that  they  had  been  woven  in  probably  by  means  of  the  dyed-weft 
method;  closer  scrutiny,  however,  showed  that  the  vertical  and 
obUque  edges  of  the  figures  were  perfectly  even  and  straight,  not 
finely  serrated  or  stepped  as  is  always  the  case  with  such  edges  in 
a  woven  design.   Under  a  magnifying  glass  the  edges  of  the  colored 
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streas  proved  to  be  formed  not  by  the  stitches  of  the  weave,  but  to 
torn  quite  independently  of  them  as  illustrated  in  plate  27,  e.  This 
showed,  of  course,  that  the  designs  had  been  painted  on,  not  woven 
in;  but  we  were  still  at  a  loss  to  accoimt  for  the  accuracy  with 
which  they  were  reproduced  on  the  reverse  of  the  fabric  (we  had 
pushed  pins  through  the  weave  at  various  juts  and  comers  of  the 
figures  and  had  found  that  their  points  protruded  at  exactly  corre- 
sponding places  in  the  designs  on  the  other  side) .  We  then  decided 
that  some  dye  must  have  been  used  which  struck  clear  through  the 
material  and  colored  both  surfaces.  This  explanation  satisfied  us 
until  we  chanced  to  pry  apart  some  of  the  weft  strings,  and  noticed 
that  their  under  parts  and  the  warps  were  not  colored.  This 
puzzled  us  greatly  because  we  could  not  conceive  of  a  dye  which 
would  act  on  both  surfaces  of  a  cloth  without  affecting  its  body. 
We  then  returned  to  our  pin  tests,  and  eventually  discovered  a  few 
places  where  the  designs  on  front  and  back  failed  to  correspond  by 
a  small  fraction  of  an  inch,  and  one  spot  where  there  was  an  error 
of  a  quarter  of  an  inch. 

It  was  then  clear  that  the  two  sides  had  been  painted  separately, 
but  we  could  not  understand  how  the  elaborate  patterns  had  been 
duplicated  so  exactly.  Further  examination  cleared  up  this  ques- 
tion also.  We  noticed  that  the  top  line  of  weaving  in  many  of  the 
colored  units  was  of  a  darker  shade  than  its  body;  on  picking  one 
of  these  upper  lines  out,  we  found  that  for  the  space  necessary  to 
cross  the  top  of  the  design-unit,  both  its  strands  had  been  tinted 
before  weaving  in  (weft-dyeing).  These  little  colored  lines  or 
markers  appeared,  of  course,  on  both  sides  of  the  fabric  and  must 
have  made  it  quite  easy  for  the  weaver  to  paint  identical  patterns 
on  each.  They  must  also  have  been  of  great  assistance  in  the 
original  la3dng-out  of  the  designs,  for  by  introducing  markers  at 
regular  intervals  (ascertained  by  coimting  warpe)  along  any  single 
line  of  weft,  regularity  of  spacing  in  a  horizontal  sense  could  be 
accomplished;  by  counting  weft  lines  as  they  were  woven  upward 
from  the  one  last  marked  and  then  marking  a  new  weft,  sym- 
metrical vertical  spacing  could  be  insured  (see  plate  27,  e;  the 
shade  of  the  markers  is  there  exaggerated). 

One  further  point:  we  experimented  with  water-color  paints  on 
bits  of  the  bag  fabric  and  foimd  that  it  takes  them  without  any 
blotting  or  running;  furthermore  the  moisture  in  the  paint  (carry- 
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ing  very  little  of  the  color  itself)  quickly  soaks  through  and  shows 
on  the  reverse  side  in  sharply  defined  wet  areas  of  exactly  the  same 
shape  as  the  painted  figures.  By  painting  over  these  moist  areas 
the  decorator  was  still  further  aided  in  the  accuracy  of  the  dupli- 
cation of  the  design. 

This  painstaking  reproduction  was  accomplished  on  nearly  all 
the  painted  bags  in  the  collection;  there  are  but  few  specimens 
decorated  on  one  side  only.  Its  purpose  is  not  obvious,  for  while 
the  bags  are  reversible,  the  weave  being  the  same  within  and  with- 
out, specimens  showing  long  use  are  much  more  worn  on  one  side 
than  on  the  other.  It  seems,  therefore,  that  the  patterns  on  the 
inside  were  normally  invisible.  That  they  were  so  meticulously 
carried  out  may  be  due  to  the  strong  craving  for  perfection  and 
love  for  detail  possessed  by  so  many  primitive  craftsmen;  or  it 
may  have  resulted  from  an  equally  common  psychological  trait, 
namely  that  of  wishing  to  carry  over  into  a  new  technic  the  quali- 
ties of  an  older  one.  To  be  explicit:  it  is  likely  that  basket-mak- 
ing was  practised  by  these  people  before  they  learned  to  weave  this 
specialized  type  of  bag;  the  painted  patterns  under  discussion  are 
also  foimd  woven  in  the  baskets  (compare  plate  24  with  plates  26 
and  28) ;  hence  it  may  be  that  when  painting  such  decorations,  it 
was  thought  proper  that  they  should  appear  on  both  sides  of  the 
fabric  as  in  baskets. 

Fur  cloth.  This  was  one  of  the  most  important  textile  products 
of  the  Basket-makers.  Robes  of  fur  cloth  were  presumably  the 
usual  overgarment  for  cold  weather,  were  doubtless  used  for  sleep- 
ing blankets,  and  were  invariably  wrapped  about  the  dead  previ- 
ous to  burial;  young  babies  were  provided  with  specially  shaped 
fur  cloth  coverings  (plate  4,  b,  f). 

The  strings  that  compose  the  body  of  the  fabric  were  variously 
prepared.  The  commonest  method  was  to  wrap  a  yucca  cord  with 
narrow  strips  of  the  hide  of  small  animals  applied  raw  and  with  the 
fur  on;  deer  and  moimtain-sheep  skins,  when  used,  were  generally 
dressed.  The  strips  were  applied  spirally,  the  end  of  one  piece 
holding  down  the  beginning  of  the  next.  The  tight  wrapping  of 
the  hide  caused  the  hair  to  stand  out  in  all  directions,  thus  giving 
the  finished  string  the  appearance  of  a  greatly  magnified  pipe- 
cleaner.  Another  way  of  making  the  string  was  to  catch  tufts  of 
long,  woolly  animal  hair  (dog  or  buffalo)  detached  from  the  hide, 
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t.hroiigh  the  twists  of  a  two-ply  cord;  the  same  was  also  done  with 
small  patches  of  skin  from  the  heavily  fmred  bottoms  of  rabbits' 
feet.  Strips  of  tough  skin  with  the  hair  on  were  sometimes  twisted 
upon  themselves  instead  of  being  wound  about  a  cord. 

The  weaving  process  was  very  simple;  the  prepared  string  was 
wound  about  some  sort  of  frame,  or  perhaps  around  a  pair  of  long 
pegs  driven  in  the  groimd.    The  winding  was  done  in  such  a  way 
as  to  lay  each  succeeding  turn  of  the  string  parallel  to  and  close 
against  the  preceding  one.    When  the  desired  size  was  reached, 
the  strings  were  fastened  together  by  twined  rows  of  yucca  cord; 
finally,  the  frame  was  removed.    To  illustrate  the  nature  of  the 
selvages,  a  comer  of  one  of  these  fabrics  is  shown  in  figure  11,  a. 
The  upper  edge  is  composed  of  the  looped  turns  of  the  single  long 
furnstring  which  forms  the  body  of  the  cloth.     On  the  lateral 
selvage  may  be  seen  the  method  of  bringing  the  continuous  twin- 
ing cords  down  the  edge  for  a  new  crossing. 

Due  to  the  wide  spacing  of  the  rows  of  twining  cord,  the  texture 
of  fiu-  cloth  is  very  loose.  The  component  string  is,  however,  so 
fluffy  and  hangs  so  evenly  between  the  twined  cross-rows,  that  the 
finished  blanket  has  a  very  smooth  surface;  it  is  also  softer  and 
more  flexible  than  the  best  dressed  hide.  Pleasing  blends  of  color 
were  produced  by  mixing  different  kinds  of  fur;  ornamental  edg- 
ings and  tassels  were  sometimes  made  by  using  bits  of  string 
wrapped  with  strips  of  downy  bird  skin;  or  strings  between  the 
plies  of  which  were  held  pieces  of  rabbit  foot  fur,  colored  red. 

Narrow  Fabrics.  Carrying  bands  were  employed  for  the  trans- 
portation of  heavy  loads.  We  have  foimd  them  attached  to  the 
large  pannier  baskets  (plate  23,  k,  1),  and  one  accompanied  the 
bulky  bundle  containing  a  hunting  net  discovered  in  White  Dog 
Cave.  It  is  probable  that  they  were  also  used  with  cradles.  They 
are  long  woven  straps  with  loops  at  either  end.  Although  individ- 
ual specimens  differ  from  each  other  in  dimensions  and  in  the 
details  of  weave  and  ornamentation,  most  of  them  are  fimdamen- 
tally  alike  in  that  they  are  made  of  a  long  cord  looped  into  a  flat 
skein  and  held  together  by  a  single  binder,  which  runs  over  and 
imder,  back  and  forth  across  it.  The  binder  terminates  just  before 
reaching  the  ends,  thus  leaving  two  loops  for  the  attachment  of 
the  strap  to  the  burden  (see  the  diagrammatic  drawing,  plate  27, 
f).    Ornamental  patterns  are  sometimes  introduced  by  making  the 
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skein  of  strings  of  contrasting  colors,  or  by  using  a  binder  of  a  color 
different  from  the  rest  of  the  fabric. 

One  of  the  straps  found  with  a  pannier  basket  (plate  23,  k)  is 
made  of  a  single  heavy  yucca  fiber  string  looped  on  itself  twelve 
times  to  form  twenty-four  parallel  elements;  the  binder  is  also  of 
yucca.  The  length  of  the  specimen  is  22  inches,  width  1^  inches. 
The  second  pannier  strap  is  longer,  32  inches,  but  of  the  same  width. 
It  is  composed  of  yellowish  fiber  and  black  human  hair  strings, 
alternated  to  produce  a  simple  design;  the  binder  is  yucca.  There 
are  also  several  fragmentary  bands  of  the  same  weave,  in  one  of 
which  (A~3495)  the  one  remaining  loop  is  tightly  woimd  with  fine 
string. 

The  band  foimd  with  the  rabbit  net  (plate  31,  c)  is  constructed 
on  the  same  basic  principle,  but  its  binder,  instead  of  being  cov- 
ered by  the  longitudinal  strings,  forms  the  surface  of  the  fabric. 
In  making  this  strap,  a  single  stout  yucca  cord  was  looped  four 
times,  producing  eight  parallel  strings;  the  binder  is  woven  back 
and  forth  over  and  under  these;  it  is  a  heavy  cord  twisted  oS  a 
mixture  of  dog  and  buffalo  hair,  and  is  so  fluffy  and  is  beaten  up 
so  tightly  that  the  imderlying  yucca  strings  are  entirely  concealed 
except  at  the  ends,  where  they  protrude  to  form  short  loops  for  the 
attachment  of  tie-cords.  The  specimen  is  22  inches  long  and  2} 
inches  wide. 

Tape.  Very  narrow  flat  fabrics  were  made  on  the  same  general 
principle  as  the  coarser  carrying-straps,  but  the  materials  are  finer 
and  the  weave  more  elaborate.  They  are  rare,  our  only  new  ex- 
ample being  a  short  length  of  tape  A  of  an  inch  wide  which  was 
foimd  attached,  apparently  as  a  tie-string,  to  a  large  fur  cloth  robe 
enveloping  munmiy  1,  Cist  24,  White  Dog  Cave.  It  has  parallel 
longitudinal  elements  and  a  single  binder;  the  parallel  string?  are 
twenty-eight  in  number,  arranged  in  fourteen  pairs  which  twine 
about  the  successive  crossings  of  the  binder  instead  of  merely  pass- 
ing over  and  under  them  as  in  the  carrying-straps.  The  design, 
produced  by  mixing  brown  and  white  strands,  is  very  similar  to 
that  of  a  tape  foimd  in  Cave  1, 1915.  In  niunber  of  elements  and 
in  weave  the  two  specimens  are  identical.^ 

Rigid  bands.  We  have  only  a  single  specimen  of  this  type,  but 
there  is  a  very  similar  one  from  Grand  Gulch  in  the  American 

>  Kidder-Guernsey.  1019.  p.  173  and  figure  82. 
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Museum  of  Natural  History  in  New  York.  Our  example  (White 
Dog  Cave,  A-3452)  is  composed  of  thirty  slim,  peeled  willow  twigs 
laid  side  by  side  to  form  a  flat  band  4)  inches  wide  and  held  to- 
gether by  a  tight,  twilled  over-two-imder-two  weave  of  fine  string. 
The  upper  part  of  the  cross-weaving  is  in  human  hair  string,  the 
lower  of  apocynum.  The  object  is  9}  inches  long,  but  is  broken 
off  at  both  ends  so  that  we  cannot  even  guess  at  its  original  length, 
nor  at  the  way  in  which  it  was  finished. 

NETTING  AND  CORDAGE 

Coiled  Netting.^  A  bag  from  White  Dog  Cave  is  our  best  ex- 
ample of  this  technic.  It  is  a  little  apocynum  string  sack,  6 
inches  long,  with  rounded  body  and  constricted  neck.  The  stitch 
is  very  even  and  regular  (plate  25,  d) ;  there  are  twelve  coils  to 
the  inch  and  each  coil  has  nine  loops  to  the  inch.  The  entire 
bottom  of  the  bag  is  red;  the  neck  is  in  natural  color,  encircled  by 
narrow  bands  of  red  and  brown.  As  there  is  no  sign  that  new 
strings  were  introduced  to  make  the  changes  in  color,  it  seems 
probable  that  the  entire  fabric  is  made  from  a  single  long  strand, 
which  was  stained  or  rubbed  with  pigment  for  the  proper  length 
whenever  it  was  desired  to  produce  a  colored  band. 

Rabbit  Net.  This  remarkable  specimen,  which,  according  to 
Dr.  J.  W.  Fewkes,  is  probably  the  largest  piece  of  ancient  textile 
so  far  recovered  in  North  America,  is  from  White  Dog  Cave.  When 
found  it  was  rolled  upon  itself,  partly  wrapped  in  bunches  of  fiber, 
and  tied  into  a  neat  bundle  with  yucca  leaves.  Undone  and  spread 
out,  it  proved  to  be  a  net  240  feet  long,  3  feet  8  inches  wide,  and 
with  meshes  2J  inches  square.  It  is  in  perfect  condition  and,  ex- 
cept for  a  single  strand  which  has  at  some  time  been  burned 
through  by  a  stray  spark,  is  as  firm  and  strong  as  the  day  it  was 
made.  The  material  is  a  two-ply  twine  of  Indian  hemp  {Apoq/num 
cannabinum),  very  firm  and  evenly  twisted  and  about  ^  of  an  inch 
in  diameter.  An  estimate  of  the  amount  of  string  composing  the 
net  gives  approximately  19,581  feet,  or  very  nearly  3f  miles.  Ex- 
tending the  length  of  the  long  edges  and  across  the  ends  is  a  mar- 
ginal cord,  of  stouter  two-ply  yucca  string;  the  method  of  attach- 
ing this  can  be  seen  in  plate  31.    The  mesh-knot  is  one  that  is 

>  ThiB  term  has  been  suggested  by  Mr.  Willoughby  as  a  more  appropriate  one  than  Maaon'a 
*'coil  without  foundation";  for  a  diagram  of  the  weave,  see  Kidder-Quemaey,  1010,  figure  45. 
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used  almost  universally.  The  entire  net  is  of  the  same  mesh,  but 
there  are  two  sections,  one  9  and  the  other  6  feet  long,  in  which 
human  hair  has  been  used  with  the  apocynum  fiber,  one  strand  of 
hair  twisted  with  one  of  fiber.^  These  sections  are  naturally  <rf  a 
darker  color  than  the  rest  of  the  specimen.  Strung  on  the  cord  of 
one  of  the  meshes  is  a  single  olivella  shell  bead,  another  bears  two 
stone  beads;  still  another  has  attached  to  it  a  few  downy  feathers 
which  may  be  seen  in  the  plate;  on  a  fourth  is  a  small  pink  feather, 
and  at  a  fifth  place  there  is  a  paw  of  some  small  animal  tied  on 
with  sinew. 

Attached  to  the  net  when  foimd  was  a  carrying-strap  of  coarse 
dog  or  buffalo  fur-string.  Such  a  strap  was  no  doubt  needed  for 
transporting  the  net,  as  the  whole  bimdle  weighs  over  twenty-eig^t 
poimds.  The  bimches  of  fiber  that  partly  enclosed  the  rolled  up 
net  are  of  Indian  hemp  (the  same  material  in  its  raw  state  as  the 
twine) ;  it  is  stripped  up  and  tied  in  hanks  in  much  the  same  manner 
as  are  the  trade  bundles  of  Indian  hemp  in  the  Peabody  Museum 
collected  from  the  Thompson  Indians. 

The  method  of  using  nets  such  as  this  is  made  clear  by  the 
following  quotation  from  Powell:  * 

They  (the  Paiute)  get  many  rabbits  sometimes  with  arrows  sometimes  with 
nets.  They  make  a  net  of  twine,  made  of  the  fibers  of  a  native  flax.  Some- 
times this  is  made  a  hundred  yards  in  length,  and  is  placed  in  a  half-cireular 
position,  with  wings  of  sage  brush.  They  have  a  circle  himt,  and  drive  great 
numbers  of  rabbits  into  the  snare,  where  they  are  shot  with  arrows. 

It  has  occurred  to  us  that  the  hair  string  sections,  being  darker 
than  the  rest,  might  have  been  intended  to  lure  the  quarry  toward 
them,  for,  to  a  frightened  animal  they  might  appear  to  be  openingB. 
Of  interest  because  of  its  close  similarity  to  the  present  specimen 
is  a  rabbit  net  in  the  Peabody  Museum  that  was  collected  from  the 
Paiutes  about  1870  by  Dr.  Edward  Palmer.  Its  length  is  124  feet, 
width  4  feet.  The  mesh  is  practically  the  same,  and  the  material  is 
also  apocjmum  fiber;  furthermore,  there  are  sections  which  appear 
darker  than  the  rest  of  the  body,  though  no  human  hair  string  is 
used.  This  net  is  provided  with  a  number  of  light  crotched  sticks 
which  were  used  to  hold  it  upright  when  set.    No  such  sticks  were 

1  From  Cave  10  came  a  fragment  of  another  net  of  the  same  weave  and  mesh  siie;  this 
piece  it  also  made  of  human  hair  and  apocynum  string, 
s  1875.  p.  127. 
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found  with  the  specimen  from  White  Dog  Cave.  In  the  collection 
from  the  caves  of  Coahuila,  northern  Mexico,  is  a  fragment  of 
netting  similar  to  the  above.  Heye  records  a  fragment  of  yucca 
rabbit  net  from  a  Dieguefto  cache  pot.^ 

Snares.  The  best  preserved  of  the  three  specimens  of  snares 
found  in  Cave  6,  measures  8  feet  6  inches  in  length  and  is  made 
from  twelve  strands  of  twisted  yucca  fiber,  braided  into  a  rope 
^  of  an  inch  square.  At  one  end  is  a  loosely  tied  knot,  at  the 
other  a  loop,  2  inches  in  length.  This  loop  is  not  spliced  or  seized 
to  the  body  of  the  rope,  but  is  an  integral  part  of  it  (plate  32, 
a).  To  accomplish  this,  a  piece  7  inches  in  length  was  first  braided 
with  six  strands,  then  doubled  to  make  the  loop,  and  the  twelve 
strands  thus  brought  together  were  braided  to  form  the  rope  itself. 

A  second  specimen  made  of  the  same  material  and  in  the  same 
way  measures  7  feet,  4  inches  in  length. 

The  third  snare  though  made  in  the  same  way  as  the  other  two, 
is  of  a  different  material,  probably  apocynum  fiber.  The  strands 
are  more  evenly  twisted  and  the  braiding  so  done  as  to  give  the 
finished  rope  a  very  smooth  appearance.  It  is  also  more  flexible 
than  the  others,  and  shows  signs  of  considerable  use.  It  was 
broken  or  cut  into  three  sections  when  found.  Attached  to  the 
loop  of  the  noose  is  a  fragment  of  coarse  netting  made  of  soft  fiber 
string.  Fastened  to  the  netting  at  several  points  is  a  thread-like 
fiber  string. 

Tied  to  the  noose  of  each  of  the  first  two  specimens  described  is 
a  short  piece  of  twine,  and  a  bit  of  netting  made  of  similar  twine 
was  found  loose  in  the  cache.  Attached  to  one  end  of  this  netting 
are  four  beads  and  a  little  pendant  of  a  material  resembling  opal, 
very  brilliant  in  the  proper  light.  Of  the  beads,  the  one  next  to 
the  pendant  is  of  white  stone  and  measures  |  of  an  inch  in  diameter, 
and  A  of  an  inch  thick.  It  is  very  symmetrical.  Another  white 
bead  of  the  same  material  is  a  thin  disk.  The  third  and  fourth 
are  discoidal  in  shape  and  i  of  an  inch  in  diameter;  one  is  made 
of  a  green  stone,  the  other  of  shell,  Spondylus  calcifer. 

The  use  of  snares  of  this  kind  is  not  confined  to  any  one  region, 
but  appears  to  have  been  general  where  game,  such  as  deer,  ante- 
lope, or  mountain-sheep,  was  found.  The  Pomo  Indians  employ  a 
similar  contrivance,  the  noose,  when  set,  filled  with  coarse  netting. 

1  1910.  p.  45. 
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Lumholtz  describes  and  figures  a  snare  used  by  the  Huichol  Indians 
of  central  Mexico,  which  is  set  with  a  netting  across  the  nooee 
opening.^  Waterman  illustrates  a  Yahi  deer  snare  of  the  same 
type  as  those  imder  discussion,  but  without  the  netting.'  It  is 
probable  that  the  Cliff-dwellers  also  used  snares,  as  one  of  a  series 
of  pictographs  foimd  near  Ruin  5  by  the  1914  expedition  depicts 
a  man  in  the  act  of  throwing  a  noose  over  the  head  of  a  mountain- 
sheep.* 

The  netting  with  which  the  noose  was  filled  no  doubt  made  the 
trap  more  effective,  as  it  could  be  set  to  cover  a  much  wider  space 
in  the  nmway.  The  animal  in  pushing  its  way  through  the  net 
would  draw  the  noose  tight  about  its  neck. 

The  method  of  braiding  a  rope  square  is  also  widespread  and  has 
survived  into  modem  times  as  in  Navajo  leather  riatos.  Examples 
are  found  principally  in  regions  where  the  lariat  is  used,  though  the 
Northwest  Coast  tribes  braid  ropes  in  this  way  for  their  harpoons 
and  other  fishing  devices,  as  do  the  Mohave  for  neck  strings. 

A  running  noose  probably  designed  for  a  snare  is  the  clever 
little  device  illustrated  in  plate  32,  b.  The  braided  loop  is  replaced 
by  a  short  section  of  hoUow  bone,  neatly  cut  and  seized  to  one  end 
of  the  string  with  sinew.    This  makes  a  very  free-running  noose. 

OBJECTS  OF  WOOD 

Atlatl  or  Spear-thrower.  The  atlatl  is  a  device  which  serves  to 
add  greater  length,  and  therefore,  greater  propulsive  force  to  the 
arm  of  the  thrower  in  laimching  a  spear  or  dart.  It  consists  of  a 
long,  thin  stick  with  a  grip  for  the  hand  at  one  end,  and  a  hook- 
like spin-  to  engage  the  butt  of  the  spear  at  the  other.  In  throw- 
ing, the  butt  of  the  spear  was  placed  against  the  spur  at  the  end  of 
the  atlatl;  its  shaft  lay  flat  along  the  atlatl  with  its  point  project- 
ing in  front  of  the  user's  hand;  it  was  held  in  this  position,  prob- 
ably near  its  middle,  by  the  second  (fore)  and  third  fingers  which 
passed  through  the  loops  of  the  atlatl  on  the  sides  of  the  grip.  The 
fourth  and  fifth  fingers  were  clenched  upon  the  atlatl  grip  below 
the  loops,  holding  it  firmly  against  the  palm  and  heel  of  the  hand. 
The  base  of  the  thumb  served  to  solidify  this  grip  on  the  atlatl, 

1  Lumholts,  1903,  Vol  II.  p.  41. 

>  Waterman,  1918,  plate  13. 

*  Kiddei^OuemMy.  1919,  plate  93,  b. 
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The  second  atlatl  (plate  33,  f)  is  somewhat  less  weU-preserved, 
its  oak  shaft  being  checked  and  a  little  shrunken,  and  the  finger- 
loops  dried  stiff.  The  lateral  curve  of  the  stick  is  probably  due  to 
warping.  The  total  length  is  23)  inches.  The  spiu*  is  slinuner  and 
sharper  than  that  of  the  specimen  just  described;  and  the  groove, 
instead  of  being  deep  and  short,  is  shallow  and  runs  nearly  5 
inches  down  the  shaft.  The  finger-loops  are  straddled  as  before, 
over  a  pair  of  broad  notches  in  the  side  of  the  stick ;  they  are  made 
by  folding  a  buckskin  strip,  slitting  it  in  the  middle,  and  drawing 
it  over  the  shaft,  to  which  the  ends  are  attached  by  a  cross-binding 
and  an  over-wrapping  of  sinew.  The  slit  middle  part  is  kept  from 
slipping  backward  by  an  annular  seizing.  Ten  inches  from  the 
butt  there  may  be  seen  on  the  front  (iUustrated)  side  of  the  weapon 
the  print  of  a  former  ligature;  on  the  back  there  is  a  light  colored 
oval  mark  corresponding  exactly  in  size  and  shape  to  the  flat  base 
of  a  chipped  stone  (plate  35,  f)  found  loose  in  the  same  cist.  These 
traces  indicate,  of  course,  that  the  stone  was  once  attached  to  the 
back  of  the  weapon. 

The  next  atlatl  to  be  considered  is  a  fragmentary  one,  shown  in 
plate  33,  d.  The  part  recovered  is  a  section  of  the  shaft  7}  inches 
long  extending  forward  from  the  former  seat  of  the  finger-loops. 
To  the  back  is  attached  an  elaborate  series  of  "  weights."  The 
specimen  was  found,  done  up  with  other  objects,  in  a  skin  container 
that  was  tucked  between  the  outer  coverings  and  the  fur  cloth 
robe  of  mmnmy  2,  Cist  24.  Both  ends  are  bruised  and  rounded, 
indicating  that  the  piece  was  used  in  some  way,  perhaps  as  a  cere- 
monial object  or  as  a  fetish,  for  a  long  time  after  the  original 
weapon  was  broken. 

In  size  and  shape  the  fragment  differs  Uttle  from  corresponding 
parts  of  the  atlatls  described  above.  The  side  grooves  under  the 
missing  finger-loops  are  shallower;  and  there  are  a  pair  of  notches 
just  forward  of  these,  which  once  held  the  fastenings  of  the  front 
ends  of  the  loops.  Of  the  attached  "  weights,"  the  lowest  is  a 
small  triangular  chipped  point.  If  inches  long  and  f  of  an  inch  wide; 
its  lower  side  is  flat,  so  that  it  fits  snugly  against  the  stick,  the 
upper  side  is  somewhat  rounded.  The  sinew  wrappings  which 
hold  it  pass  about  the  shallow  finger  notches.  Two  and  three- 
quarters  inches  above  the  chipped  point  there  is  a  flat  oval  piece  of 
white  limestone,  If  inches  long,  i  inch  wide,  and  |  of  an  inch  thick; 
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it  is  very  neatly  made  and  is  well  polished.  Almost  touching  this 
is  a  polished,  loaf-shaped  piece  of  dark  green  satin  spar,  2  inches 
long.  Pushed  under  the  sinew  binding  that  holds  the  latter  in 
place  is  a  section,  1  inch  long,  broken  from  a  round  skewer-like 
bone  object,  perhaps  from  a  pin  such  as  was  used  in  making  hair 
ornaments  (plate  18,  b).  A  dark,  pitchy  stain  covers  that  portion 
of  the  shaft  to  which  the  objects  just  described  are  attached,  and 
is  smeared  over  the  sinew  wrappings  of  the  two  forward  ones. 
Adhering  to  the  stick  when  found  were  some  downy  feathers,  but 
it  is  not  certain  that  they  had  not  become  stuck  to  it  accidentally. 

The  two  remaining  figures  of  the  plate  show  pieces  of  broken 
atlatls.  The  butt  fragment  has  two  narrow  notches  on  one  side 
below  the  finger-grooves,  a  feature  not  observed  in  any  other 
specimen.  Ligature  prints  of  the  finger-loop  attachments,  and 
also  of  a  '^  weight  "  binding  may  be  seen.  The  broken  distal  end 
is  the  heaviest  and  broadest  one  in  the  collection;  it  measures 
If  inches  across;  the  groove  is  2|  inches  long. 

Darts.  The  darts  cast  with  the  aid  of  the  atlatl  consisted  nor- 
mally of  two  parts:  a  long  main-shaft,  feathered  at  the  proximal 
or  butt  end;  and  a  short  foreshaft  set  into  the  tip  or  distal  end 
of  the  main-shaft.  Heretofore  there  has  been  little  accurate 
knowledge  as  to  the  main-shafts,  the  material  recovered  having 
been  very  fragmentary.  The  expedition  of  1916,  however,  yielded 
three  nearly  perfect  specimens,  as  well  as  a  nimiber  of  less  com- 
plete ones,  from  which  additional  details  can  be  learned.  These 
were  all  found  with  burials,  and  had,  on  account  of  their  length, 
been  broken  before  being  placed  in  the  cists. 

The  three  entire  shafts  referred  to  above  were  in  halves  when 
discovered;  mended  they  measure  exclusive  of  foreshafts,  52^,  55, 
and  55  i  inches  long.  The  tips  or  distal  ends  are  the  heaviest  parts 
averaging  i  inch  in  thickness;  from  this  maximum  diameter  there 
is  a  gradual  taper  to  the  butts  or  proximal  ends,  which  average  | 
of  an  inch  through.  They  are  made  of  straight,  slender  branches  of 
some  light  wood  with  a  small  pithy  heart;  the  bark  has  been  care- 
fully removed,  the  twigs  trimmed  close,  and  in  some  cases  the 
knots  have  been  further  eliminated  by  rubbing.  The  large  ends 
of  some  shafts  have  a  very  slight  terminal  taper  (plate  34,  h),  and 
the  edges  of  the  butts  are  roimded.    One  specimen  has  marks  on 
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its  surface  such  as  might  have  been  caused  by  using  a  shaft- 
straightener  of  the  wrench  type.^ 

In  the  distal  or  large  end  of  the  shaft  is  drilled  a  cone-shaped 
hole  A  of  an  inch  in  diameter  at  the  mouth  and  1  inch  to  1^  inches 
in  depth;  into  this  socket  was  fitted  the  butt  of  the  foreshaft  as  inj. 
In  order  to  prevent  the  socket  from  being  split  open  when  the  fcMne- 
shaft  was  driven  back  into  it  on  impact,  it  is  reenforced  by  outer 
ferrule-like  wrappings  of  stout  flat  sinew  as  shown  in  the  drawing. 
The  proximal  or  butt  end  of  the  main-shaft  is  provided  with  a 
shallow  cup,  b,  to  engage  the  spur  of  the  throwing  stick,  and  here 
again  there  is  sometimes  applied  a  band  of  sinew  to  prevent 
splitting. 

The  method  of  winging  the  shafts  can  be  accurately  recon- 
structed from  the  material  at  hand.  As  shown  in  a,  b,  three 
feathers  possibly  somewhat  trinuned,  but  with  imsplit  quills,  were 
laid  along  the  shaft  and  seized  to  it  at  both  ends  with  flat  sinew.* 
The  average  length  of  the  feathers  on  five  specimens  is  7  J  inches; 
the  average  distance  from  the  end  of  the  feathering  to  the  butt  is 
4}  inches.  The  feathers  themselves  were  prepared  for  attachment 
as  follows:  the  end  of  the  quill  was  cut  off  and  into  its  hollow 
body  there  was  introduced  a  tight  fitting  plug,  1  inch  to  1}  inches 
long,  either  of  wood  or  of  the  sharp,  hard  tip  of  a  yucca  leaf.  The 
end  of  the  quill  was  further  solidified  by  wrapping  it  about  with 
sinew.  Both  these  features  are  illustrated  in  b.'  Heavy  flat 
seizing  of  sinew  secures  the  thus  prepared  lower  end  of  the  feather 
to  the  shaft;  the  light  tip  end  has  no  extra  strengthening  and  is 
merely  bound  to  the  shaft  with  a  few  turns  of  thin  sinew.  The 
purpose  of  this  careful  plugging  and  binding  of  the  quill  was  un- 
doubtedly to  render  it  so  firm  and  solid  that  it  could  be  tightly 
boimd  to  the  shaft  at  exactly  the  correct  angle;  an  unplugged 
quill  would  have  been  crushed  by  the  ligatiu^s,  and  the  feather 

1  Though  not  uncommon  in  cliff-dwellings,  we  have  found  no  such  implement  among  Basket^ 
maker  remains.  The  Cliff-dweller  wrenches  are  made  of  moimtain-sheep  horn,  are  9  to  10  inches 
long,  and  have  a  hole,  or  a  series  of  holes  of  different  sises,  in  one  end;  through  these  the  shaft 
was  drawn  and  then  straightened  by  leverage  on  the  other  end  (see  Kidder-Guernsey,  1919. 
idate  46,  a,-e).    See  also  Hough,  1919,  plate  46.  figure  4. 

>  We  are  now  able  to  rectify  an  error  in  our  previous  report.  In  our  restoration  of  the  feather- 
ing of  atlatl  darts  there  given  (figure  89)  we  were  misled  by  the  presence  of  some  extra  seising 
bands  not  really  connected  with  the  feathering,  and  postulated  a  triple  attachment  like  that  on 
lower  Yukon  shafts.    This  is  incorrect. 

*  Although  we  have  not  seen  the  specimens,  we  think  it  likely  that  the  loose  ends  of  cords 
bound  under  the  seising  of  the  feathers  on  darts  described  by  Pepper  (1905,  p.  121)  represent 
the  remains  of  feather-butt  reinforoements  similar  to  those  just  described. 
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would  not  have  held  rigidly  to  its  intended  position.  The  arrange- 
ment just  described  is,  as  far  as  we  know,  imique  in  shaft  feather- 
ing,  but  is  found  in  the  feather  hair  ornaments  of  the  Mohave 
(P.  M.  catalogue  nimiber  10091). 

So  little  of  the  pile  of  the  feathers  has  resisted  decay  and  the 
ravages  of  insects  that  it  is  impossible  to  identify  the  species  of 
birds  from  which  they  were  obtained.  Plumes  of  corresponding 
length  and  weight,  tied  into  bimdles  and  perhaps  intended  for  the 
winging  of  darts,  were  found  in  Cave  1,  Kinboko,  in  1915  (Kidder- 
Guernsey  1919,  plate  81 ;  a,  b) ;  these  belonged  to  Hutchin's  (7) 
wild  goose  {Branta  canadensis  hutchinst)  and  the  western  red-tailed 
hawk  (Buteo  borealis  ccdurus). 

A  non-fimctional  feature  of  the  main-shafts  remains  to  be  de- 
scribed, namely,  decoration.  All  the  darts  are  painted  or  stained 
on  the  shaftment  imder  the  feathering,  and  also  for  a  short  dis- 
tance back  from  the  socket  end;  some,  we  judge  from  fragments, 
were  colored  their  entire  length.  The  most  elaborately  decorated 
shaftment  (plate  34,  a)  is  painted  black  with  a  spiral  line  of  red; 
a  second  (d)  was  painted  black  over  a  temporary  wrapping,  which 
when  removed  left  a  spiral  ornament  in  the  light  natural  color  of 
the  wood.  Another,  on  which  the  paint  shows  but  faintly,  seems 
to  bear  four  broad  longitudinal  lines  separated  from  each  other  by 
narrow  stripes  of  natural  surface.  Most  of  the  socket  ends  were 
painted  black  as  shown  in  h,  two,  however,  are  red;  and  one 
socket  end  25  inches  long  is  stained  black  for  15  inches,  thence  to 
the  break  it  is  light  red. 

In  the  collection  are  a  few  broken  main-shafts  that  have  been 
put  to  secondary  uses.  The  flint-flaker  shown  in  figure  15,  b,  c,  is 
mounted  on  such  a  fragment;  another  piece,  from  the  butt-end 
of  a  dart,  was  whittled  to  a  sharp  point  and  served  as  a  skewer-like 
pin  for  fastening  together  the  wrappings  of  a  mxmuny. 

Foreshaf tSy  complete  with  points,  are  represented  by  five  perfect 
specimens  from  White  Dog  Cave.  All  of  these  are  tapered  at  one 
end  to  fit  into  the  socket  of  the  spear  shaft,  and  are  notched  at 
the  other  to  provide  a  seat  for  the  stone  tip.  The  one  shown 
in  i,  plate  34,  formed  part  of  a  bimdle  resting  in  the  lap  of  a 
mummy  in  Cist  31 ;  it  is  the  largest  in  the  collection.^  It  is  made 
from  a  peeled  stick  imworked  except  at  the  ends.  The  point  is  of  red 

1  See  UUe  of  meMurements  at  end  of  deieriptioii. 
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jasper  and  is  secured  to  the  stick  by  a  seizing  of  heavy  sinew.  The 
one  illustrated  in  f ,  found  near  the  right  hand  of  mummy  2,  Cist 
27,  is  slightly  tapered  at  the  notched  end.  The  red  jasper  point 
is  firmly  wedged  in  the  notch;  the  sinew  bindings  were  in  place 
when  the  specimen  was  foimd,  but  crumbled  away  on  exposure  to 
the  air.  Specimens  g,  and  j,  lay  at  the  foot  of  mummy  1,  Cist  24. 
The  latter  is  flattened  on  either  side  at  the  notched  end;  its  bead 
is  of  yellow  jasper  and  is  seciired  to  the  shaft  by  a  neat  seizing 
of  fine  flat  sinew  applied  very  tightly.  The  body  of  the  shaft 
is  painted  with  a  thin  grey  wash;  at  the  notched  end  on  either 
side  are  daubs  of  thick  dark  red  paint  put  on  over  the  wrappings 
and  also  discoloring  the  base  of  the  chipped  point.  The  bead  of 
g,  is  worked  from  a  thin  spall  of  dark  flint,  the  original  surface  of 
the  flake  showing  on  one  side.  It  is  fastened  to  tlie  shaft  with  flat 
sinew.  The  shaft  itself  is  colored  with  dark  red  paint  which  ends 
where  the  taper  begins,  showing  that  it  was  tinted  after  it  had  been 
inserted  in  the  main-shaft  of  the  dart. 

MEASUREMENTS  OF  FORESHAFTS  IN  INCHES 

A 

Total  length   6} 

Length  of  shaft 4} 

Diameter  of  shaft i 

Length  of  head   21 

Width  of  head  at  base 1 

Comparing  these  with  the  dimensions  of  f oreshafts  from  south- 
eastern Utah  given  by  Pepper  (1905,  p.  127),  it  will  be  seen  that 
the  latter  average  considerably  larger. 

On  plate  34,  e,  is  shown  a  wooden  bunt  head  tightly  wedged  into 
the  socket  of  the  main-shaft,  beyond  the  end  of  which  it  protrudes 
for  li  inches.  The  rounded  end  is  |  of  an  inch  in  diameter.  It  is 
roughly  finished  and  is  much  like  a  specimen  figured  in  our  first 
report,  which  we  thought  might  possibly  be  a  bunt  head  for  an 
atlatl  dart.^ 

Pepper,'  illustrates  several  foreshafts  with  bunt  heads  of  bone 
fitted  down  over  them.  Nothing  of  this  sort  is  in  the  collection^ 
but  there  is  a  main-shaft,  c,  whose  distal  end,  instead  of  being  pro- 
vided with  the  usual  socket,  is  brought  to  a  plain  tapering  point. 

i  KiddeivOaernaey,  1919,  figure  92  and  p.  185.  *  1905,  plate  III. 
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It  is  possible  that  a  bone  head  was  slipped  on  over  this,  and  the 
f oreshaft  dispensed  with. 

Dart  Points.^  All  the  chipped  atlatl  dart  heads  which  were 
found  attached  to  foreshafts  were  of  the  tanged  variety.  From  a 
skeleton  in  Sayodneechee  Cave  (1914),  however,  and  in  a  little 
skin  sack  from  Cist  6,  White  Dog  Cave,  were  recovered  a  nimiber 
of  points  similar  in  size  and  shape  to  the  tanged  specimens  but 
with  unnotched  bases  (plate  35,  a,  b).  We  believe  these  are  dart 
heads  completed  up  to  the  final  step  of  flaking  out  the  deep  notches 
on  the  lower  sides,  a  step  deferred  until  just  before  moimting  them 
in  the  foreshafts,  because  of  the  danger  in  an  unmoimted  condition 
of  breakage  of  the  long  and  deUcate  flanges.  Almost  all  our 
finished  points  are  notched  at  right  angles  to  their  long  axes,  the 
notches  having  a  depth  equal  to  about  one-third  of  the  total  width 
of  the  base.  The  notches  of  the  large  chipped  knives,  on  the  other 
hand,  instead  of  being  set  at  right  angles  to  the  long  axes  of  the 
specimens,  run  in  at  an  acute  angle  (compare  the  specimens  illus- 
trated in  the  two  plates,  34  and  35). 

Atlatl  Stones.  On  plate  35,  f,  is  illustrated  a  chipped  object 
thought  to  have  been  originally  fastened  to  the  back  of  the  atlatl 
shown  in  f,  plate  33,  which  was  found  in  the  same  cist  with  it 
(Cist  24,  White  Dog  Cave).  The  material  is  translucent  quartz; 
in  shape  it  resembles  a  diminutive  "  turtle-back  "  with  one  flat 
surface.  On  the  upper,  or  convex,  side  are  faint  marks  that  appear 
to  have  been  made  by  wrappings. 

Four  small  loaf-shaped  stones  were  taken  from  the  bottom  of 
Cist  27.  Though  somewhat  smaller  than  those  fastened  to  atlatls 
b  and  d,  plate  33,  they  are  of  about  the  same  shape  and  were  with- 
out much  doubt  atlatl  stones.  Each  of  them  has  one  side  flattened 
to  fit  snugly  against  the  atlatl  shaft.  Three  are  made  of  a  green 
stone  somewhat  the  color  of,  but  less  hard  than,  jade;  the  surface 
of  one  is  polished,  the  other  two  are  roughened  as  if  by  some  chemi- 
cal action,  but  retain  traces  of  an  original  polish.  The  fourth  stone 
(plate  17,  f,  g)  has  rather  more  pointed  ends  and  differs  further 
from  the  others  in  having  a  deep  concavity  cut  in  the  imder 
side;  it  is  made  from  an  unidentified  fossil  and  the  surface  is  im- 
polished. 

>  These  and  the  f  oUowins  apeciineiis  (atlatl  itonca)  are  treated  here,  rather  than  under  their 
proper  place  among  the  etone  objects,  beoanee  they  are  really  integral  parta  of  the  atlatL 
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Another  specimen  is  perhaps  an  unfinished  atlatl  stone;  parts  of 
its  surface  show  chipping,  others  grinding.  The  material  is  the 
same  as  in  the  group  of  three  described  above. 

Grooved  Clubs.  On  plate  36,  f ,  g,  are  shown  two  of  these  objects. 
The  collection  contains  four  complete  specimens  and  one  fragment. 
The  former  are  from  burial  cists  in  White  Dog  Cave,  and  the  frag- 
ment is  from  a  looted  and  partly  burned-out  burial  cist  in  Cave  6. 
The  best  preserved  of  these  is  one  of  a  pair  found  with  the  mummy 
of  an  adult  male  in  Cist  27.  It  is  20 ^  inches  in  length,  2  inches  wide 
at  the  broad  end,  and  tapers  to  1  ^  inches  in  width  at  the  small  end; 
the  average  thickness  is  f  of  an  inch.  The  warping  of  the  stick  may 
be  partly  accidental  as  it  will  be  noted  that  the  two  specimens 
figured  are  not  bent  in  the  same  direction.  The  edges  and  broad 
surfaces  are  rounded  (see  cross-section  of  the  one  illustrated  in  g). 
On  each  side  are  four  deep  parallel  longitudinal  grooves  17  inches 
long,  with  a  break  at  one  point  as  shown  in  the  drawing.  These 
grooves  are  neatly  made,  evenly  spaced,  V-shaped  cuts.  Two 
inches  from  the  small  end  the  club  is  ringed  by  a  deep  groove,  set 
at  a  slight  angle  and  widened  at  one  edge  to  a  broad  curved  notch; 
in  the  groove  are  traces  of  cord  or  sinew  wrapping.  A  cement-like 
substance,  thickest  about  the  edge  of  the  notch,  still  adheres  to 
one  side  of  the  stick,  and  seems  to  have  been  put  on  over  the 
wrappings.  It  is  possible  that  the  groove  and  notch  may  represent 
a  seat  for  a  wrist  cord.  There  are  two  other  much  shallower  en- 
circling grooves,  one  4  inches,  the  other  5i  inches  from  the  small 
end;  in  these  also  are  marks  of  wrappings.  All  siufaces  of  the 
club  show  careful  finish,  but  no  traces  of  paint,  the  only  color  being 
a  thin  red  line  in  one  of  the  grooves  which  is  probably  a  print  from 
a  wrapping  cord.  The  edges  and  ends  of  the  stick  are  not  bruised 
or  battered.  Because  of  age  and  partial  decay  the  club  now  weighs 
but  2  J  ounces,  but  an  undecayed  fragment  from  Cave  6  shows  the 
original  wood  to  have  been  dense  and  heavy. 

The  foregoing  description  will  answer  for  all  the  clubs  in  the 
collection,  as  they  show  little  individual  variation.  While  we  can 
assign  no  specific  use  to  these  objects,  we  do  not  think  they  are 
rabbit-sticks  such  as  those  used  among  the  Pueblo  tribes.^  Most 
of  the  latter  differ  from  these  in  some  details,  particularly  the 

1  Mr.  C.  C.  Willoughby  has  suggested  that  they  may  have  been  used  to  ward  o£F  spears  after 
the  maimer  in  which  the  nativra  of  one  of  the  Solomon  Islands  use  an  odd-shaped  club  for 
fending  off  spears,  and  also  as  a  weapon  of  defense. 
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familiar  type  used  by  the  Hopi,  which  in  addition  to  having  a  hand 
grip  cut  at  one  end,  is  as  a  rule  decorated  by  a  painting  with  a  pre- 
scribed design,  one  element  of  which  is  a  pair  of  black  markings 
symbolizing  rabbit  ears  or  rabbit  feet.  An  imgrooved  rabbit-stick, 
6  inches  longer  than  our  grooved  clubs  but  somewhat  resembling 
them  in  shape,  is  in  the  Peabody  Museimi.  It  was  collected  by  Dr. 
Edward  Pahner  in  1875  from  the  Dieguefio  Indians  and  is  cata^ 
logued  as  a  ''boomerang."  Clubs  identical  with  our  specimens  were 
foimd  in  a  pitHshrine  near  Laguna,  New  Mexico,  by  Mrs.  Parsons,^ 
and  Hough  figures  one  from  a  cave  near  Lava,  New  Mexico.'  In 
the  Peabody  Museimi  are  fragments  of  two  grooved  clubs  from 
Yucatan  which  differ  from  ours  only  in  that  the  broad  surfaces 
and  the  edges  are  flat  instead  of  rounded,  and  that  there  are  a 
greater  nimiber  of  the  parallel  grooves.  The  sculptures  of  Chichen 
Itza  frequently  depict  these  clubs,  usually  in  the  hands  of  warriors 
who  also  carry  atlatls  and  atlatl  spears.  One  is  figured  most  real- 
istically on  the  sculptured  top  of  an  altar  in  the  outer  chamber  or 
vestibule  of  the  Temple  of  the  Tigers,  where  it  is  shown  in  the  left 
hand  of  a  warrior,  who  bears  as  well  an  atlatl  and  sheaf  of  spears. 

In  company  with  all  the  grooved  clubs  noted  either  atlatls  or 
some  adjunct  of  the  atlatl  were  foimd.  The  significance  of  this  is 
two-fold;  first,  that  it  aids  in  establishing  the  identity  of  the 
Laguna  pit-shrine  and  Lava  cave  specimens  as  Basket-maker; 
second,  that  it  shows  these  clubs  to  be  a  distinct  type  used  by  a 
people  who  also  used  the  atlatl.  That  the  Laguna  clubs  were  foimd 
with  other  offerings  most  of  which  were  feather  sticks  of  relatively 
recent  make  does  not,  to  our  minds,  affect  the  question  of  their 
antiquity;  the  probable  explanation  of  their  presence  in  the  shiine 
being  that  they  were  found  in  a  Basket-maker  cave  by  some  Pueblo 
Indian  who  regarded  them  as  appropriate  offerings  for  the  same 
reason  that  ancient  arrow  points  are  still  prized  by  the  Pueblos  as 
fetishes.  This  seems  all  the  more  likely  as  the  Zufii  are  said  by 
Mr.  Gushing  to  have  recovered  baskets  from  prehistoric  deposits.* 

Planting  Sticks.  In  plate  37  is  a  series  of  planting  sticks:  num- 
bers a,  c,  d,  and  g  were  foimd  in  Cist  24,  White  Dog  Cave;  e  and  f 
are  from  Cave  9. 

The  one  shown  in  g,  we  regard  as  a  type  specimen  of  Basket- 
maker  planting  stick;  it  is  45  inches  in  length  and  is  made  from  a 

i  Vumum,  1918,  figuiw  36, 38, 39.        <  Hough,  1914,  p.  19,  figun  21.  *  Itild.,  1919.  p.  267. 
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root  of  some  hardwood  tree,  possibly  oak.  The  whole  surface  has 
been  smoothed  by  grinding,  but  very  little  altered  in  shape.  The 
smoothing  process  has  removed  all  bark  except  that  in  the  deep 
depressions  such  as  occur  in  roots.  One  end  has  been  worked  down 
to  a  thin  blade  having  a  rounded  point  and  one  sharp  edge.  The 
blade  is  2  inches  in  width  and  begins  17  inches  from  the  end  of  the 
stick.  It  has  a  smooth,  almost  polished  surface.  The  crook  at  the 
proximal  end  is  natural,  but  it  gives  the  implement  a  nice  balance 
when  held  in  position  for  use.    This  specimen  shows  long  service. 

The  sticks  represented  in  e,  f ,  differ  but  little  from  the  one  just 
described.  Both  are  made  from  roots;  f,  is  42^  inches  in  length  and 
has  a  very  thin  blade  with  one  sharp  edge;  e,  is  32  inches  in  length 
with  a  blade  2|  inches  wide,  sharp  on  the  end  and  curved  edge. 

The  Cliff-dweller  planting  sticks  which  correspond  to  these  in 
form  are  much  Ughter  in  weight  with  thinner  blades,  and  nearly 
straight,  carefully  shaped  handles  that  normally  terminate  in 
round  knobs.^ 

The  one  figured  in  a,  found  with  munmiy  1  in  Cist  24,  is  of  a 
different  type,  having  a  plain  flattened  point  instead  of  a  thin- 
edged  blade;  it  is  49  inches  in  length  and  averages  |  of  an  inch  in 
diameter.  One  end  is  worked  down  to  a  flat  point,  the  other  end 
has  an  artificial  crook.  It  is  made  from  a  peeled  Umb  of  some 
hard  wood.  Knots  are  rubbed  down  and  smoothed.  This  stick  is 
dark  in  color  and  poUshed  for  its  entire  length  by  handling  and 
wear. 

The  specimen  shown  in  b,  from  Cist  6,  White  Dog  Cave,  is  made 
from  a  heavy  greasewood  stick;  it  has  a  flattened  point  like  the 
one  just  described.  Simple  sticks  of  this  nature  are  also  conunon 
in  cliff-dwellings,  and  are  used  today  by  the  Navajo. 

The  implement,  c,  is  made  from  a  rather  Ught  wood  and  has  a 
neatly  tapered  point;  the  crook  at  the  small  end  is  partly  natural; 
d  is  32  inches  long  and  is  made  of  a  slender  greasewood  stick;  it 
has  a  long  finely  tapering  point.  The  entire  length  of  the  imple- 
ment has  been  smoothed  and  rounded.  The  point  is  slightly  pol- 
ished. 

Scoop-like  Objects.  Wooden  objects  similar  to  those  repre- 
sented on  plate  38,  g,  h,  i,  were  found  so  regularly  in  Basket-maker 

1  See  Kidder-Quemsey,  19 19^  plate  47,  d,  e;  the  stick  shown  in  pUte  47,  c,  we  now  think  is 
probably  Baaket^maker.   It  was  found  with  a  disturbed  burial  in  a  small  cave  in  Sagi  Canyon. 
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caves  that  we  came  to  regard  their  discovery  in  the  preliminary 
examination  of  a  site  as  an  indication  that  other  traces  of  Basket- 
maker  occupancy  would  be  found.  For  this  reason  they  are  given 
a  more  detailed  description  than  their  commonplace  appearance 
might  seem  to  warrant.  All  of  them  have  very  much  the  same 
general  form  as  those  illustrated ;  this  seems  due  to  selection  rather 
than  to  shaping  as  they  are  simply  wooden  slabs  from  small  log?, 
the  outer  or  convex  surface  natural,  the  inner  side  and  ends  usually 
charred  by  fire.  From  this  and  their  appearance  as  a  whole,  we 
judge  that  they  were  merely  unconsumed  pieces  of  firewood,  se- 
lected, as  before  stated,  on  account  of  their  shape.  A  few,  how- 
ever, show  no  burning,  being  shells  of  wood  rifted  from  the  outer 
part  of  a  timber,  then  ground  at  the  ends  to  the  required  length. 

One  unvarying  feature  of  these  objects  is  their  worn  and  rounded 
edges;  we  once  used  a  similar  piece  of  wood  to  scrape  the  loose 
sand  from  a  cist  and  found  that  the  edges  soon  became  worn  in  the 
same  way;  for  this  reason  we  are  inclined  to  think  they  were  em- 
ployed principaUy  for  digging  cists.  They  were,  no  doubt,  found 
useful  for  other  purposes,  as  one  in  the  collection  has  a  quantity  of 
caked  yellow  pigment  adhering  to  its  concave  side.  Apparently 
it  had  been  used  as  a  palette.  Such  slabs  might  also  have  served 
as  rude  food  trays,  and  possibly  for  beating  and  shredding  grass, 
a  guess  that  we  hazarded  in  our  first  report.  Still  another  possible 
function  for  these  objects  might  have  been  transferring  hot  stones 
from  the  fire  to  cooking  baskets,  in  which  case  they  may  have  been 
used  in  pairs.  Though  all  those  found  were  not  saved  the  collection 
contains  nineteen  pieces  ranging  in  size  from  5}  inches  long  and  3 
inches  wide  to  18i  inches  long  and  6  inches  wide,  the  average  di- 
mensions being  7  inches  long  and  4  wide,  a  convenient  size  to  use 
in  the  hand. 

Hough  figures  ''  a  shell  of  wood  "  from  Tularosa  cave  which 
resembles  the  implements  just  described;  ^  while  another  from  the 
Mesa  Verde  apparently  identical  with  ours  is  figured  by  Morris.' 

Curved  Wooden  Tools.  Our  two  specimens  are  so  closely  similar 
to  each  other  that  it  is  probable  they  represent  a  definite  type. 
The  better  preserved  example  (plate  36,  a)  is  a  piece  of  very  hard| 
close-grained  wood,  12  inches  long.  Its  pronounced  curve  is  ap- 
parently natural,  but  all  its  surfaces  have  been  worked  down  by 

1  Hough,  1914,  plate  14,  figure  2.  <  Morris,  1919, »;  plate  44,6. 
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whittling  or  scraping.  One  end  is  almost  round,  the  other  much 
thinner.  The  middle  part  of  the  concave  side  is  worn  to  a  slim 
rounded  edge  and  is  highly  polished  by  long  use.  The  two  ends  are 
stained  dark  by  much  handling.  The  object  was  obviously  held 
by  the  ends  and  worked  toward  the  body  Uke  a  modem  draw- 
knife.  The  imscratched  condition  and  high  polish  of  the  concave 
edge  shows  that  it  must  have  been  used  on  some  non-abrasive  sub- 
stance. Its  curve  fits  the  thigh  so  well  that  we  have  thought  the 
implement  might  have  been  employed  in  some  way  for  dressing  or 
suppUng  hides  held  over  the  knee. 

The  second  specimen,  though  a  trifle  longer,  is  of  the  same  shape 
and  bears  the  same  polish  on  the  inner  edge. 

Other  Objects  of  Wood.  On  plate  41,  a,  is  illustrated  a  pair  of 
sUm  worked  twigs,  7i  inches  long  and  ^  of  an  inch  in  diameter. 
The  two  are  held  together  by  a  string  tied  in  little  grooves  that 
encircle  their  lower  ends;  this  is  evidently  a  permanent  attach- 
ment but  it  is  loose  enough  to  allow  the  two  sticks  to  be  spread 
apart.  An  adjustable  tie  was  evidently  used  at  the  upper  end, 
for  there  only  one  twig  is  grooved  and  the  other  has  a  small  hole 
drilled  through  it.  A  string  is  made  fast  to  the  grooved  stick;  its 
loose  end  was  undoubtedly  passed  through  the  hole,  pulled  tight 
and  made  fast  when  it  was  desired  to  close  the  pair  together  and 
hold  them  in  place.  A  number  of  similar  objects  are  in  the  Grand 
Gulch  collection  in  the  American  Museum,  New  York  (H-13180 
and  H-13267) ;  these  sticks  are  also  tied  permanently  together  at 
their  lower  ends,  and  have  a  loose-ended  string  set  in  a  groove  at 
the  upper  end  of  one  of  them.  The  other  stick,  in  each  of  the  New 
York  pairs,  has  a  Uttle  string  loop  instead  of  the  drilled  eye  of  the 
example  here  illustrated.  All  these  specimens  were  evidently 
designed  to  be  clamped  over  and  made  fast  about  objects  6  or  7 
inches  wide  and  not  over  J  of  an  iach  thick.  As  to  what  such 
objects  might  have  been  we  are  entirely  ignorant.  A  wooden  awl 
about  6  inches  long,  made  from  a  peeled  greasewood  stick,  was 
found;  the  butt  is  cut  off  square  and  the  other  end  is  whittled  to 
A  sharp  point.  For  a  variety  of  other  specimens  made  wholly  or  in 
part  of  wood,  see  under  "Ceremonial  Objects." 


PXABODT  HUSEUU  PAPERS 


Vol.  Till,  No.  2,  Piatb  38 


OF  NORTHEASTERN  ARIZONA  93 

OBJECTS  OF  STONE 

Manos.  These  are  intimately  related  to  the  domestic  Ufe  of 
corn-growing  Indians,  and  in  a  measure  furnish  an  index  to  their 
progress  as  agriculturists.  The  manos  of  the  more  highly  de- 
veloped tribes,  such  as  the  Pueblos,  show  a  tendency  towards 
specialized  forms;  while  those  used  by  people  of  less  firmly  estab- 
lished corn-eating  habits  are  as  a  rule  stones  of  convenient  shape 
with  little  or  no  alteration  of  the  original  form  other  than  that 
due  to  wear.  Basket-maker  manos  belong  to  the  latter  class. 
Three  typical  examples  from  White  Dog  Cave  are  reproduced  in 
plate  38,  d,  e,  f . 

The  latter  is  5}  inches  long,  3|  inches  wide,  and  1^  inches  thick. 
It  is  made  from  a  thin  slab  of  indurated  sandstone  the  edges 
roughly  worked  down  to  give  the  implement  an  oval  shape.  Only 
one  surface  shows  use,  this  is  ground  nearly  flat.  The  one  figured 
in  d,  is  3}  inches  long,  2}  inches  wide  and  1}  inches  thick;  it  is  a 
hard  lava-like  stone  of  natural  shape.  One  side  is  much  worn  and 
has  a  convex  surface;  a  small  area  of  the  top  also  shows  signs  of 
use.  That  shown  in  e,  is  slightly  larger  than  the  last  and  of  the 
same  material.  The  form  shows  slight  modification  and  both  sides 
are  about  equally  worn. 

In  addition  to  the  above  specimens,  there  is  in  the  collection 
half  a  mano  of  soft  sandstone  with  edges  pecked  and  ground  to 
give  it  an  oval  shape.  Both  sides  are  much  worn;  one  shows 
traces  of  a  dark  red,  the  other  of  a  yellow  color,  presumably  evi- 
dences of  secondary  use  as  a  paint  grinder.  Another  stone  of 
about  the  same  size  but  which  is  probably  not  a  mano,  is  a  rounded 
river  boulder  4|  inches  long  and  2}  inches  thick.  A  portion  of 
either  side  bears  a  high  polish  quite  different  from  the  rough  sur- 
face produced  by  grinding  on  a  metate.  This  polish  is  obviously 
the  result  of  long  rubbing  on  a  non-abrasive  surface;  work  on 
hides  or  use  in  hulling  seeds  in  a  basket  miay  be  suggested. 

Metate.  A  single  broken  specimen  was  found.  like  the  noianos 
it  is  of  a  crude  and  unspecialized  type,  being  merely  a  flat  slab  un- 
modifled  except  for  a  hollow  on  one  side,  the  width  of  which  is  the 
same  as  the  length  of  the  noianos. 

Chipped  Knife  Blades.  One  of  these  specimens  (plate  35,  j)  was 
found  at  the  right  hand  of  mimmiy  2,  Cist  27,  White  Dog  Cave. 
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Its  length  is  6|  inches,  its  greatest  width  is  2|  inches,  the  average 
thickness  is  i  of  an  inch.  The  material  is  a  mottled  yellow  flint. 
The  point  for  U  inches  is  a  dark  red  which  seems  due  to  staining 
rather  than  being  the  natural  color  of  the  stone.  It  was  reduced 
to  an  even  thinness  by  the  chipping  off  at  regular  intervals  of  long 
broad  flakes,  at  so  obtuse  an  angle  that  no  central  ridge  is  left,  the 
face  of  the  blade  being  slightly  convex  instead  of  angular.  The 
cutting  edge  is  keen,  the  result  of  fine  secondary  chipping.  The 
stem  is  tapered  to  a  wedge-shaped  base. 

The  blade  shown  in  k  was  found  with  mununy  3,  Cist  22.  It  had 
been  broken  in  two  pieces  before  burial;  the  halves  lay  at  a  little 
distance  from  each  other  and  one  of  them  was  discolored  by  some 
agency  to  which  the  other  was  not  exposed.  This  blade  measures 
6i  inches  in  length,  2i  inches  in  width,  and  averages  slightly  \mder 
}  of  an  inch  in  thickness.  The  material  is  chalcedony.  It  differs 
but  little  from  the  first  specimen,  except  that  the  end  is  rounded 
and  shows  signs  of  an  attempt  to  grind  away  a  slight  protuberance 
that  had  resisted  the  original  chipping.  On  the  base  of  the  blade 
are  traces  of  the  gimi  that  once  served  to  cement  it  to  its  haft. 
The  latter  was  also  found  in  the  cist;  and  although  it  is  badly 
rotted  and  shrunken,  its  notch  still  fits  the  blade.  In  shape  it  is  a 
duplicate  of  the  haft  next  to  be  described. 

The  workmanship  of  these  two  knives  compares  very  favorably 
with  that  of  similar  implements  from  other  parts  of  North  America. 
In  shape  and  general  appearance  they  most  closely  resemble  the 
large  chipped  knives  of  Mexico  and  Central  America. 

Hafted  Knife.  The  specimen  shown  in  plate  35, 1,  is  from  Cist  6, 
White  Dog  Cave.  The  blade,  part  of  which  is  unfortunately  miss- 
ing, was  probably  once  4i  to  5  inches  long;  it  is  2  inches  wide  at 
the  base  and  has  a  thickness  of  i  inch.  The  material  is  a  close- 
grained  white  stone.  The  chipping  of  the  portion  that  remains  is 
rather  coarse,  though  the  notches  and  barbs  show  skillful  flaking. 

The  wooden  handle  measures  3}  inches  in  length,  a  fraction  over 
1  inch  in  width,  and  has  an  average  thickness  of  1  of  an  inch.  The 
lower  end  thickens  considerably  to  allow  for  a  notch  f  of  an  inch 
deep  into  which  the  blade  is  set  and  there  held  in  place  with  cement- 
hke  giun  reinforced  by  a  small  wooden  wedge  and  wrappings  of  pitch- 
smeared  string.  The  handle  is  well-preserved  and  shows  careful 
finish;   it  appears  to  have  been  made  from  a  section  of  a  small 
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limb  worked  down  to  shape  by  cutting  away  two  surfaces;  both 
the  wide  sides  thus  produced  are  slightly  convex,  while  the  edges 
are  nearly  flat.  At  the  butt  the  handle  curves  and  terminates  in  a 
neatly  finished  end,  the  peculiar  form  of  which  is  duplicated  in  two 
other  less  well-preserved  specimens;  one  of  them  is  the  handle  of 
the  large  chipped  blade,  k,  previously  described.  This  type  of  butt 
may  represent  an  individual  whim,  or  it  may  perhaps  prove  to  be 
a  characteristic  of  Basket-maker  hafts.  There  are  a  number  of 
stone  knives  with  plain  handles  from  this  general  region  in  the 
collections  of  various  museums;  some  or  all  of  these  miay  be 
Basket-maker,  but  unfortunately  the  data  accompanying  them 
leave  doubt  as  to  their  exact  origin.  What  are,  however,  surely 
CliflF-dweller  hafts  from  Aztec,  New  Mexico,  are  described  and 
figured  by  Morris,^  and  one  from  the  Mesa  Verde  is  illustrated  by 
Nordenskiold.*  Hoffman  figures  two  modem  Ute  knives  with 
plain  handles.' 

Pipe  Drill.  The  chipped  point  shown  in  plate  35,  e,  is  apparently 
an  old  darthead  remounted  in  its  present  handle.  It  is  of  very 
hard,  lustrous  flint,  1  ^  inches  long,  and  A  of  an  inch  in  breadth  at 
the  base.  Both  edges  are  much  worn  down  and  beveled  by  long- 
continued  boring,  the  plane  of  the  bevels  indicating  clockwise  rota- 
tion. The  handle  is  a  stick  2  }  inches  long, }  of  an  inch  thick,  having 
one  end  rounded,  and  the  other  notched  to  provide  a  seat  for  the 
chipped  point,  which  is  held  in  place  by  a  seizing  of  fiber  string. 

The  wear  on  the  point  indicates  clearly  that  this  specimen  was 
used  as  a  drill,  and  the  nature  of  the  haft  confirms  this.  Held  in 
position  for  boring,  the  haft  is  found  to  be  just  the  right  length  to 
bear  against  the  palm  of  the  hand  at  the  base  of  the  index  finger; 
in  this  position  the  drill  can  be  easily  turned  by  the  index  and  third 
fingers  and  the  thumb,  while  pressure  can  be  applied  to  the  butt 
by  the  palm.  The  chipped  point  exactly  fits  the  bores  of  the 
Basket-maker  stub  pipes. 

No  pipes  were  found  in  1916-1917,  but  t3rpe  examples  are  shown 
in  figure  94,  a,  b,  c,  of  our  previous  report. 

Graver.  A  tiny  stone  tool,  evidently  designed  for  scratching 
fine  lines  on  wood  or  bone,  is  illustrated  in  plate  35,  g.  It  is  an 
irregularly  shaped  jasper  flake,  less  than  an  inch  in  diameter,  and 
^  of  an  inch  thick;  the  top  is  convex;  the  lower  side  is  flat  at  one 

1  1919,p.33aiidficun8l7,18.  <  1803.  p.  97,  figon  W.  >  lS96.ficiintfi8,n. 
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place  where  a  small  and  very  sharp  point  has  been  carefully 
chipped  out.  Such  an  implement  as  this  must  have  been  used  to 
incise  the  clean-cut  parallel  lines  seen  on  the  curved  wooden  clubs 
figured  on  plate  36,  f,  g. 

Flaking  Tool.  This  implement  (figure  15)  from  plundered  Cist  6, 
White  Dog  Cave,  is  included  here  because  of  its  intimate  con- 
nection with  stone  chipping.  So  far  as  we  know  it  is  the  only  com- 
plete example  of  a  prehistoric  flaker  of  its  type  that  has  yet  been 
found.  It  consists  of  an  antler  or  very  hard  bone  point  mounted 
on  a  wooden  shaft  in  the  manner  indicated  in  the  drawing,  which 
also  shows  more  clearly  than  a  description  the  shape  of  the  point 
itself.  The  length  of  the  latter  is  3}  inches,  of  which  ^  of  an  inch 
projects  beyond  the  end  of  the  shaft;  the  width  appears  to  be  imi- 
formly  i  of  an  inch.  The  projecting  portion  tapers  to  i  of  an  inch 
at  the  extreme  end.  The  shaft  is  a  piece  of  an  old  atlatl  spear 
shaft  35  inches  long.  The  bone  point  is  bound  to  the  smaller  end 
of  this  by  seizings  of  skin  qverwrapped  with  sinew.  The  larger 
end  is  worked  to  a  rounded  point,  for  the  purpose,  perhaps,  of 
allowing  it  to  be  easily  thrust  into  the  sand  to  hold  it  upright  while 
the  workman  was  using  other  tools.  In  the  middle  are  a  number 
of  turns  of  a  wide  thong  of  skin  wound  spirally  about  the  shaft 
and  running  towards  the  working  end.  These  are  appUed  in  two 
layers,  one  above  the  other;  at  the  distal  end  they  are  held  in 
place  by  a  binding  of  sinew  and  there  are  signs  that  they  once  ex- 
tended farther  down  the  shaft  than  they  do  at  present.  These 
wrappings  were  probably  cut  from  hide  with  the  hair  on  it,  al- 
though the  fur  has  now  almost  entirely  disappeared;  their  purpose 
will  be  discussed  later. 

There  is  no  doubt  that  this  implement  was  used  as  a  stone- 
flaker.  Pope  figures  a  Yurok  bone  pointed  arrow-flaker  with  a 
shaft  17 1  inches  long,  which  is  very  similar  to  this  specimen.^  Rau 
illustrates  another  from  Nevada  which  he  describes  as  a  slender 
blunt  point  of  horn  bomid  with  cotton  cord  to  a  wooden  handle 
about  the  thickness  of  an  arrow  shaft.  According  to  the  drawing 
the  length  of  the  latter  is  29i  inches.*  Gushing  gives  a  sketch  of 
an  arrowmaker  using  a  long-hafted  flaker,  but  provides  no  infor- 
mation as  to  the  data  on  which  the  drawing  is  based,  though  he 
briefly  describes  the  way  the  implement  is  used.*    The  following 

1  1918.  plate  27.  *  1876,  p.  96,  and  figure  340.  *  1895,  figure  6. 
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is  Schumacher's  description  of  the  Klamath  method  of  flaklDg: 
"  The  tool  is  worked  with  the  right  hand,  while  the  lower  part  of 
the  handle,  usually  ornamented,  is  held  between  the  arm  and  the 
body  so  as  to  guide  the  instrument  with  a  steady  hand."  '  The 
foregoing  makes  clear  the  advantage  of  the  long  shaft,  but  does 
not  point  out  the  fact  that  the  weight  of  the  body  can,  by  means 
of  it,  be  brought  to  assist  the  pressure  of  the  hand. 

We  can  find  no  reference  to  padding  of  that  part  of  the  shaft 
that  is  held  between  the  arm  and  body;  such  was  undoubtedly 


iMw  eard.     All  [nm  WhiU  Doc  Cim.     (About 
the  nctption  of  b.) 

the  purpose  of  the  central  hide  wrappings  on  our  specimen.  A 
soft  furry  padding  of  this  sort  must  have  contributed  greatly  to 
the  comfort  of  the  user,  particularly  if  his  arm  and  body  were  not 
protected  by  clothing;  and  it  probably  helped  also  to  secure  a 
firmer  grip  than  would  be  offered  by  the  bare  shaft. 

Flaking  Stone.  The  specimen  shown  in  a,  figure  15,  is  a  small 
flat  unworked  stone,  oval  in  outline,  31  inches  long,  2|  inches  wide 
and  i  inch  thick.  It  is  much  like  certtun  stones  obtained  in  the 
Museum's  explorations  of  ancient  burial  places  in  Erie  County, 
New  York,  which  were  invariably  accompanied  by  bone  flaking 
implements  as  well  as  finished  and  unfinished  chipped  points  and 
knives.  The  Museum  collection  also  contains  similar  stones  from 
Madisonville,  Ohio,*  and  eastern  Massachusetts.  Mr.  Willoughby 
lias  identified  these  stones  as  forming  part  of  the  flint  worker's 
equipment.  The  stones  from  Kew  York,  Ohio,  and  Massachusetts 
Are  marked  with  scorings  which  are  not  present  on  this  specimen; 

<  QncMdlnBolDia,ieig,p.S19.         ■  8n  Hootdo  ud  WlDoa^tqr.  IMO,  pUtB  B.  I,  m. 
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our  tentative  identification  of  this  as  a  flaking  stone  is  strengthened 
by  the  fact  that  it  was  found  among  the  partly  rifled  contents  of 
Cist  6  which  also  held  the  hafted  flaking  tool  described  above,  as 
well  as  a  small  skin  bag  containing  two  neariy  finished  points,  a 
number  of  flakes  of  flint  and  various  colored  jasper,  a  combination 
of  objects  exactly  duphcating  those  found  in  the  New  York  graves. 

OBJECTS  OF  CLAY,  BONE,  ETC. 

Pottery.  No  specimens  of  true  pottery,  either  vessel  or  sherd, 
have  yet  been  found  by  us  under  circumstances  indicating  that  it 
was  a  Basket-maker  product.  All  but  one  of  the  several  jars  dis- 
covered came  from  the  surface  sand  overlying  the  Basket -maker 
deposits;  they  are  of  conunon  cUflf-house  ware,  and  were  un- 
doubtedly cached  in  the  caves  at  a  comparatively  late  date.  The 
exception  is  a  pot  found  in  Sunflower  Cave  in  1915,  lying  below  a 
cliff-house  floor.  This  was  figured  in  our  previous  report  and  re- 
ferred to  as  possibly  of  Basket-maker  origin.^  It  is  of  plain  black 
ware,  uncorrugated;  in  shape  it  is  almost  spherical.  No  further 
evidence  that  the  Basket-makers  produced  vessels  of  this  type 
has  since  come  to  Ught,  and  we  are  incUned  to  consider  it  early 
Puebloan. 

The  only  specimen  that  even  remotely  resembles  pottery  was 
found  in  Cave  6.  It  is  a  fragment  from  the  rim  of  a  shallow  dish- 
like receptacle  nearly  J  inch  thick,  made  of  unburned  clay  heavily 
tempered  with  shreds  of  cedar  bark.  It  was  molded  in  a  shallow 
basket,  the  print  of  which  is  plainly  visible  in  the  outer  surface  of 
the  sherd  (plate  25,  a).  The  inner  side  is  smoothed  off,  but  has  an 
irregular,  wavy  surface  as  if  it  had  been  done  by  the  fingers.  We 
do  not  know  whether  this  specimen  is  merely  a  fragment  of  a  clay 
lining  put  in  a  basket  to  render  it  watertight  or  fireproof,*  or 
whether  it  really  represents  an  early  attempt  at  pottery  making. 

Bone  Objects.  Objects  of  this  material  described  under  other 
heads  are:  beads,  flaker,  decorated  tubes,  rattle  handles,  plain 
tubes,  and  whistles.  This  practically  completes  the  Ust  of  speci- 
mens made  of  bone,  the  only  others  being  a  few  awls  (plate  42, 
e-h),  and  a  pair  of  unworked  cannon  bones  of  the  deer,  found 

1  Kidder-Guernsey,  1919,  plate  59,  a,  and  p.  144. 

>  Gushing  (1886,  p.  484)  describes  a  Havasupai  roasting  basket  lined  with  clay.  The  present 
object  may  have  been  made  for  a  like  purpose,  but  it  was  certainly  never  so  used,  as  bits  of  the 
oedar-bark  tempering  which  protrude  from  the  inner  surface  are  not  even  scorched. 
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carefully  wrapped  up  in  a  bunch  of  shredded  cedar  bark  at  the 
feet  of  mummy  1,  Cist  24,  White  Dog  Cave.  These  were  probably 
selected  and  laid  aside  to  be  fashioned  later  into  awls.  No  bone 
scrapers  occur. 

Dressed  Skin.  The  skins  of  animals  were  much  used:  some  as 
rawhide,  some  dried,  and  others  dressed  with  or  without  the  hair. 
Specimens  of  the  latter  were  very  finely  dressed,  being  as  soft  and 
pliable  as  the  best  buckskin  prepared  by  modem  Indians.  Deer 
and  mountainnsheep  skin  robes  have  already  been  mentioned. 
The  pelts  of  these  animals  were  also  extensively  employed  for 
minor  purposes,  as  in  cradle  edge-bindings  and  back-lashings,  in 
fur-string,  and  for  all  kinds  of  strong  thongs.  The  skins  of  prairie- 
dogs,  being  Ught  and  soft-furred  were  always  used  as  covers  for 
infants'  umbilical  pads. 

Bags  of  all  sorts  were  made  of  dressed  skin,  from  tiny  pouches 
to  hold  a  few  little  trinkets,  up  to  large  sacks  for  the  storage  of 
com.  Some  have  the  hair  on,  others  do  not;  but  all  are  very  care- 
fully made,  the  seams  neatly  stitched  with  sinew  or  fine  cord  and 
turned  inside.  The  most  characteristic  bags  were  produced  by 
sewing  together  the  trimmed  skins  of  two  or  more  prairie-dogs  in 
such  a  way  that  the  neck  of  the  sack  was  formed  by  the  heads  of 
the  animals,  its  mouth  by  their  mouths.^  In  some  cases  as  many 
as  seven  or  eight  hides  were  used. 

Sinew.  The  many  references  in  this  report  to  the  use  of  sinew 
bindings  and  seizings  give  sufficient  evidence  of  its  value  to  the 
Basket -makers.  It  was  employed  whenever  a  firm  flat  ligature 
was  desired,  as  well  as  for  thread  in  cases  requiring  extra  fine  and 
strong  sewing.  The  kinds  of  sinew  are,  of  course,  not  identifiable, 
but  the  bunch  of  it  in  its  raw  state  shown  in  figure  15,  d,  appears  to 
have  been  taken  from  some  large  animal. 

Feathers.  Feathers  were  used  for  the  following  purposes:  in 
hair  omaments;  in  pendants;  as  edgings  in  fur  cloth;  for  the 
winging  of  atlatl  darts;  and  in  the  make-up  of  a  variety  of  objects 
of  unknown  use  which  we  have  classed  together  as  probably  cere- 
monial. 

1  Kidder-Guemaey,  1910.  figure  86. 
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CEREMONIAL  OBJECTS 

In  this  section  we  have  grouped  all  specimens  to  which  we  can- 
not assign  a  definite  utilitarian  purpose.  The  nature  of  many  of 
them  leaves  httle  doubt  as  to  their  ceremonial  or  fetishistic  use; 
as  to  others  the  case  is  less  clear. 

Ceremonial  Whip.  To  one  end  of  a  thin,  peeled  greasewood  stick 
about  20  inches  in  length  there  is  bound  a  flat,  threenstrand  braid 
of  shredded  yucca  leaves,  8  inches  long;  to  the  end  of  this  is  tied 
a  small  bunch  of  the  twigs  of  the  plant  called  "  Brigham  tea"  ; 
the  twigs  are  10  inches  long,  so  that  the  total  length  of  the  speci- 
men is  a  little  over  a  yard.  It  has  the  look  of  a  scourge  or  whip, 
but  its  real  use  is,  of  course,  imknown. 

Problematical  Objects.  In  Cist  27,  White  Dog  Cave,  were  found 
a  number  of  broken  sticks  tied  together  with  string.  On  undoing 
the  bundle  it  was  found  that  the  sticks  were  fragments  of  two 
singular  contrivances,  the  use  of  which  we  cannot  even  guess 
(plate  36,  d,  e).  One  is  complete,  the  upper  part  of  the  second  is 
missing.  They  are  slim  cotton  wood  sticks  about  7  feet  long,  their 
lower  ends  pointed,  and  the  first  foot  or  so  of  their  shafts  soiled 
and  scarred  as  if  they  had  been  repeatedly  thrust  into  gravelly 
earth.  The  arrangement  of  strings  at  the  upper  end  of  the  com- 
plete specimen  is  better  explained  by  the  drawing  than  by  descrip- 
tion. It  will  be  seen  that  there  are  two  cords  running  downward 
from  the  tip.  These  are  so  arranged  as  to  form  two  adjustable 
loops  along  the  shaft,  the  knotted  ends  of  the  strings  serving  to 
keep  these  loops  from  being  pulled  out  by  whatever  object  they 
were  designed  to  hold. 

The  object  shown  in  c,  is  a  hardwood  branch  27i  inches  long. 
The  bark  has  been  carefully  peeled  and  the  butt  end  smoothed  by 
rubbing.  For  a  distance  of  about  4  inches  from  the  butt  the  twigs 
have  been  cut  off  close  to  the  main  stem;  thence  to  the  tip  they 
are  also  cut  off,  but  their  bases  have  been  left  long  enough  to  give 
the  object  a  knobby  appearance.  The  ends  of  a  majority  of  these 
protruding  twig-stubs  are  merely  ground  down  to  a  flat  surface; 
but  three,  two  of  which  show  in  the  drawing,  have  neat,  shallow, 
cup-shaped  depressions  worked  in  them.  The  lower  four  inches  of 
the  stick,  from  which,  it  will  be  remembered,  the  projecting  twig- 
stubs  were  removed,  is  discolored  and  stained  as  if  by  having  been 
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thrust  into  damp  earth  or  clay.  A  little  above  the  middle  are  two 
sets  of  sinew  bindings;  under  the  upper  one  of  these  are  remains  of 
the  quills  of  many  small  feathers  arranged  in  two  groups,  one  on 
either  side  of  the  shaft.  We  can  offer  no  suggestion  as  to  the  use  of 
this  specimen. 

Ceremonial  Wand.  The  unique  ceremonial  object  shown  in 
plate  39,  b,  was  found  with  mummy  2,  Cist  24,  White  Dog  Cave;  it 
was  wrapped  in  a  bag  made  of  prairie-dog  skins,  and  lay  between 
the  right  arm  and  side  of  the  mummy  under  the  fur-string  robe 
which  enveloped  the  body.  Details  that  are  not  obvious  in  the 
drawing  are  as  follows:  the  handle  of  wood  has  a  length  of  5i 
inches;  the  upper  end  is  carved  to  represent  the  head  of  a  bird; 
the  eyes  are  formed  by  two  small  disk  beads  of  shell  stuck  on  with 
pitch.  Adhering  to  the  head  about  the  eyes  are  tufts  of  the  fine 
reddish  hair  of  some  animal.  At  the  crown  of  the  head  there  is  a 
slight  depression  filled  with  hard  gum  or  pitch  in  which  are  a  few 
hairs  like  those  at  the  side  of  the  head.  These  may  be  the  remains 
of  a  crest,  or  the  result  of  accident.  The  appearance  of  the  spot 
gives  the  impression  that  some  object  about  the  size  of  the  disk 
beads  which  form  the  eyes,  had  at  one  time  been  fastened  here. 
At  the  lower  end  of  the  handle  its  under  side  is  embellished  for  a 
space  of  slightly  over  1^  inches  with  cross  hatching  of  fine  incised 
lines.  All  parts  of  the  handle  are  nicely  finished,  and  show,  par- 
ticularly at  the  lower  end,  a  polish  due  to  use.  Attached  to  it  by 
a  thong  loop  are  five  pendent  strings  or  streamers  of  thick  soft- 
dressed  skin ;  part  of  one  of  these  is  broken  off,  the  remaining  four 
are  each  10  inches  in  length.  These  streamers  are  gathered  to- 
gether at  the  upper  end  and  secured  to  the  loop  by  wrappings  of 
sinew.  Bound  to  the  upper  end  of  each  streamer  by  sinew  seizings 
are  tails  of  small  birds  and  animals,  and  feathers.  One  streamer 
has  five  blue  feathers,  five  small  brown  feathers,  and  one  white 
and  brown  feather;  iJie  next,  one  long  downy  feather,  one  large 
dark-colored  feather  trimmed  off  at  the  end  and  several  small 
brown  feathers.  The  third  has  the  quill  ends  of  two  large  dark- 
colored  feathers;  these  are  cut  down  to  a  length  of  3  inches,  and 
placed  parallel  to  each  other  with  the  lower  ends  fastened  to- 
gether by  several  tight  turns  of  fine  sinew;  over  these  are  laid  a 
number  of  small  bright  yellow  feathers;  a  strand  of  human  hair 
3  inches  long  completes  the  group.    The  fourth  streamer  has 
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fastened  to  it  six  feathers  from  the  tail  of  some  small  woodpecker, 
and  two  prairie-dog  tails.  The  fifth  bears  several  blue  feathers, 
one  trimmed  black-and-white  feather,  the  tail  of  a  small  animal, 
the  fur  of  which  is  about  the  color  of  mink,  and  a  very  pretty  Uttle 
abalone  shell  pendant. 

The  specimen  just  described,  like  a  number  of  objects  recovered 
from  Cist  24,  is  in  a  nearly  perfect  state  of  preservation.  Wrapped 
up  with  it  was  the  small  deer  tail  shown  in  c,  the  head  of  a  sap- 
sucker  (Splegrapicus  varius  muchalis)  ^  a,  and  what  appears  to  be 
the  end  of  a  bag  made  of  badger  skin  dressed  with  the  hair  on. 
The  bird  head  is  stufifed  with  fiber  or  grass,  and  the  tail  feathers  of 
the  bird,  tied  together  in  a  bundle,  are  thrust  into  the  skin  of  the 
neck.  A  Pomo  doctor's  outfit  in  the  Museum  collection  contains 
a  number  of  bird  heads  stufifed  with  grass  which  remind  one  at 
once  of  this  specimen. 

Ceremonial  Bundle.  In  plate  7,  b,  can  be  seen  what  is  doubtless 
a  ceremonial  bundle,  one  end  resting  in  the  lap  of  the  mummyy  the 
other  projecting  above  the  left  knee,  this  being  the  position  in 
which  it  was  found. 

In  the  center  of  the  bundle  lay  a  wand-like  stick,  14i  inches 
long,  which  is  shown  in  b,  plate  40.  One  end  has  a  blunt  point,  is 
sUghtly  pohshed  for  an  inch  or  more,  and  is  stained  a  dark  red 
color;  the  opposite  end  is  rounded  and  shows  traces  of  fire.  To 
one  side  of  the  blunt  end  and  projecting  beyond  is  tied  a  brush- 
like arrangement  of  coarse  fiber  also  stained  dark  red.  The  same 
string  which  binds  the  fiber  to  the  stick  secures  to  it  a  long  feather 
of  which  there  remains  very  little  but  the  shaft.  Other  articles 
tied  about  the  stick  and  figured  in  the  plate,  are  as  follows: 

The  curious  object,  shown  in  d,  more  nearly  resembles  a  minia- 
tiu'e  sandal  than  anything  else,  being  of  the  same  weave  as  a  cer- 
tain type  of  Basket -maker  sandal.  The  strings  attached  to  it  are 
not,  however,  arranged  like  sandal  tie-strings.  There  is  a  dressed 
skin  thong,  colored  red,  woven  into  one  end;  this  may  be  an  un- 
finished toe-fringe.  The  specimen  is  4  inches  long,  and  1^  inches 
wide.  The  material  is  fiber  string,  except  the  dark  line  through 
the  center  which  is  of  human  hair  string. 

The  blade-like  object  of  tough,  close-grained  wood  shown  in  f, 
is  12}  inches  long,  li  inches  wide,  and  f  to  |  of  an  inch  thick. 

"  Identified  by  Mr.  O.  Bangs  of  the  Museum  of  Comparative  Zodlogy,  Harvard  University. 
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Both  the  pointed  and  the  rounded  ends  are  blackened  as  a  result 
of  shaping  or  hardening  by  fire.  The  edges  of  the  blunt  end  are 
rounded  for  something  over  a  hand's  breadth;  for  the  remaining 
distance  to  the  beginning  of  the  point  both  edges  are  sharp.  One 
edge  is  rather  keener  than  the  other  and  shows  a  surface  smoothed 
by  wear. 

The  foreshaft  and  point  of  a  throwing  spear  c,  from  the  bundle 
is  the  largest  in  our  collectioni  measuring  over  7  inches  in  length. 
The  point  of  red  jasper,  2i  inches  long,  1  inch  wide  at  base,  is  set 
in  a  notch  cut  in  the  end  of  the  shaft  and  secured  by  a  sinew  bind- 
ing which  is  still  in  perfect  condition,  as  is  the  shaft  itself  except 
for  traces  of  decay  at  the  tapering  end.  This  specimen,  though 
our  largest,  is  not  as  long  as  the  foreshafts  in  the  Lang  collection 
from  San  Juan  County,  Utah,  now  in  the  Deseret  Museum,  which, 
according  to  the  table  given  by  Pepper,*  are  7i  inches  to  11 J  inches 
in  length. 

The  tips  of  the  long  feather  shown  in  e,  is  7  inches  in  length;  the 
quill  at  its  upper  end  for  a  distance  of  2  inches  is  seized  with  fine 
flat  sinew  as  shown  in  the  drawing.  Another  feather,  of  which  only 
the  quill  remains,  measured  15}  inches  in  length. 

Wrapped  about  the  bundle  were  the  remains  of  a  feather  head- 
dress not  unlike  the  feather  crowns  used  by  various  California 
tribes  in  their  ceremonies.  The  method  of  tying  the  feathers  is 
shown  in  the  illustration,  a;  the  same  knot  is  also  used  by  the 
Wailaki  and  Shasta  Indians,  specimens  of  which  are  in  the  Museum 
collection. 

Ceremonial  Bone  Objects.  In  plate  41,  e,  will  be  seen  what  ap- 
pears to  be  merely  a  pair  of  bone  tubes,  but  which  is  in  reality  a 
nearly  complete  example  of  a  very  puzzling  type  to  which  belong 
all  the  other  bone  specimens  illustrated  in  the  plate.  To  make  clear 
the  relationship  of  these  objects  a  detailed  description  is  necessary. 

The  two  halves  of  this  contrivance  are  tied  tightly  together  with 
a  strip  of  yucca  leaf.  The  right-hand  unit  of  the  pair  is  a  hollow 
bone,  6f  inches  long,  highly  polished  as  if  by  long  use;  its  upper 
end  is  solidly  plugged  with  a  dark  pitchy  substance,  the  edge  of  the 
orifice  is  cut  by  six  small  V-shaped  notches;  the  lower  end  shows 
signs  of  having  once  been  similarly  plugged,  but  is  now  open;  just 
above  the  orifice  there  are  two  small  round  holes,  drilled  directly 

1  Pepper,  1905,  p.  129. 
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opposite  each  other  (only  one  shows  in  the  drawing).  The  left- 
hand  unit  is  made  up  of  two  bones  of  equal  length  fastened  to  each 
other  by  being  pushed  together  over  a  round  stick  which  fits  very 
tightly  in  their  hollow  interiors;  the  joint  is  further  secured  by  a 
sinew  cord  laced  back  and  forth  through  series  of  httle  holes  drilled 
close  to  the  edge  of  each  bone  (three  of  these  holes  may  be  made 
out  in  the  drawing,  the  rest  are  hidden  by  the  main  yucca  leaf 
binding).  Just  below  the  upper  end  of  this  compound  bone  are 
two  horizontal  lines  of  small  round  pits,  or  incised  dots;  these  only 
run  half  way  around  and  do  not  appear  on  the  back.  The  end  of 
the  lower  piece  is  pierced  on  one  side  by  a  small  hole,  and  just 
above  the  orifice  there  is  scratched  a  single  encircUng  line.  Neither 
end  of  the  left-hand  unit  gives  any  indication  of  having  been 
plugged  as  were  both  orifices  of  the  right-hand  bone. 

The  fragments  of  the  specimen  shown  in  d,  are  assembled  in 
what  were  doubtless  their  original  positions.  They  form  a  pair 
very  similar  to  the  one  just  described,  but  both  halves  are  com- 
pound, each  being  made  up  of  two  pieces  once  held  together  by  an 
interior  stick  or  dowel.  Parts  of  a  main  binding  that  once  fastened 
the  two  halves  to  each  other  are  still  preserved.  The  lower  part  of 
the  left-hand  unit  has  on  one  side  three  deep  horizontal  notches 
and  a  single  small  round  hole;  the  upper  piece  has  three  double 
lines  of  incised  dots  which,  as  in  the  preceding  specimen,  only  run 
half  way  around.  The  right-hand  unit  has  two  similar  double 
lines  of  dots,  one  near  the  bottom,  one  just  below  the  top.  The 
upper  end  of  each  unit  is  plugged  with  pitch,  in  which  are  set 
the  cimous  compound  objects  shown  in  the  drawing.  They  are 
flattened  spheres  of  red  stone  with  small,  white,  perforated  discs 
glued  to  their  tops.  The  right-hand  sphere  has  been  somewhat 
warped  from  its  original  flat  position  across  the  end  of  the  bone. 

The  pair  of  tubes  shown  in  f ,  were  found  together  in  Sunflower 
Cave  and  illustrated  in  our  first  report  (plate  86,  f ) ;  they  are  re- 
produced here  because  they  are  surely  of  the  same  nature  as  the 
White  Dog  Cave  specimens.  They  fit  snugly  when  laid  side  by 
side  and  show,  indeed,  si^s  of  rubbing  along  the  points  of  contact; 
hence  they  once  were  undoubtedly  bound  together.  Near  the 
upper  end  of  each  one,  and  running  only  half  way  around,^  is  an 

>  In  our  first  description  we  mistakenly  stated  that  the  dots  encircled  the  bones  (Kidder- 
Quemsey,  1010,  p.  180). 
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incised  line  and  a  row  of  dots.  If  pitch  was  ever  used  to  plug  up 
these  bones,  it  has  entirely  disappeared. 

Two  other  bone  objects  (g  and  h)  are  fragments  which  obviously 
formed  parts  of  pairs  identical  with  the  above.  They  are  of  the 
same  general  shape  and  size,  and  have  similar  rows  of  small  dots 
only  partially  encircling  them.  The  upper  one,  g,  is  the  best  pre- 
served of  several  fragments  of  a  broken  specimen;  found  loose  in 
the  same  cist  with  it  were  four  compoimd  "  buttons  "  very  like  the 
ones  glued  to  the  ends  of  the  pair  shown  in  d. 

To  sum  up:  these  objects  were  pairs  of  bones  tied  together  at 
the  middle;  the  component  parts  of  each  pair  might  be  a  single 
bone,  or  might  be  made  of  two  bones  fastened  end  to  end.  All 
are  decorated  with  lines  of  dots,  and  many,  perhaps  all,  had  at  one 
place  or  another  small  drilled  holes.  Some  at  least  were  provided 
with  compound  "  buttons  "  glued  to  their  ends.  The  fact  that  the 
incised  dots  never  completely  encircle  the  bones,  and  that  the  un- 
dotted  surface  of  each  bone  is  always  the  flatter  side,  seems  to 
indicate  that  these  assemblages  were  held  or  worn  against  some- 
thing in  such  a  position  that  one  side  was  not  visible.  We  have 
only  one  hint  as  to  a  possible  use;  lying  close  against  the  central 
ligature  of  the  pair  figured  in  d,  and  apparently  engaged  by  it  (the 
specimen  is  badly  rotted)  was  a  cord  hung  with  nearly  a  hundred 
deer-hoofs.  The  latter  may  have  formed  a  rattle,  and  if  so,  the 
double  bones  might  perhaps  have  been  some  sort  of  handle  for  it. 

Included  here  because  they  were  found  in  the  same  cists  with 
some  of  the  pairs  just  described,  are  two  specimens  that  seem  to 
have  served  as  handles  for  what  we  suppose  to  have  been  cere- 
monial wands.^  The  first  (plate  42,  a)  came  from  the  same  cist 
that  held  the  broken  paired  bones  above  described.  It  is  a  hollow 
bone,  5|  inches  long,  the  lower  end  carefuUy  finished,  smoothed, 
and  decorated  with  eight  circular  cup-like  depressions  filled  flush 
with  black  gum.  At  the  upper  end  it  is  perforated  by  two  holes 
through  which  runs  a  narrow  thong  holding  a  number  of  other 
thongs;  the  ends  of  such  of  the  latter  as  are  not  broken  off  are 
knotted  about  the  remains  of  the  butts  of  small  feathers;  the  ends 
of  the  others  are  simply  knotted.  The  second  specimen,  b,  from 
the  same  cist  as  e  and  h,  plate  41,  is  a  plain  tube  with  a  single 
hole  at  one  end;  its  similarity  to  the  above  handle  is  obvious. 

1  Compare  the  bird-headed  wooden  handle  with  feathered  itreamers,  plate  80. 
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Bone  Whistle.  The  specimen  illustrated  in  plate  42,  i,  was  found 
with  the  handle  last  mentioned,  one  of  the  complete  pairs  of  bones, 
and  one  fragmentary  one.  Its  length  is  4J  inches.  The  lower  end 
is  tightly  closed  with  gum,  the  upper  is  unsealed.  The  single  rather 
large  opening  is  partly  covered  by  wrappings  of  sinew;  these  seem 
to  have  held  a  bit  of  reed  or  other  substance,  now  almost  rotted 
away. 

Bone  Tubes,  The  tubes  shown  in  c  and  d,  are  both  simple 
lengths  of  hollow  bones  with  carefully  cut  ends.  They  are  figured 
here  because  we  are  unable  to  assign  any  definite  utilitarian  func- 
tion to  them. 

Compound  ^^Dice.'*  The  extremely  well-made  little  objects 
shown  on  plate  43,  are  all  from  White  Dog  Cave.  Each  consists  of 
two  parts:  a  spherical  or  cylindrical  body  with  rounded  bottom 
and  fiat  top;  and  a  cap,  which  is  a  thin  disc  (often  a  reused  bead 
with  the  perforation  plugged  with  pitch)  firmly  cemented  to  the 
flat  top  of  the  body.  The  variety  of  materials  used  in  their  manu- 
facture will  be  brought  out  in  the  descriptions  which  follow. 

The  upper  and  lower  sides  of  the  largest  example  we  have  is 
shown  in  j,  k;  it  measures  f  of  an  inch  in  diameter.  The  body,  of 
highly  polished  lignite,  is  perforated  vertically,  but  the  hole  is 
carefully  plugged;  about  the  lower  edge  there  runs  a  series  of  little 
cuts.  The  cap  is  a  fine  grained  red  slate  disc-bead,  the  perforation 
filled  with  pitch.  This  specimen,  the  only  one  in  the  lot  which  was 
foimd  singly,  came  from  Cist  52. 

One  of  a  set  of  four  from  Cist  22,  is  shown  in  h.  It  has  a  trans- 
lucent quartz  body  and  a  cap  of  red  slate.  The  other  three  (not 
figured)  are  of  lignite;  one  has  an  unperf orated  white  bone  cap, 
the  caps  of  the  remaining  two  are  missing,  but  dried  cement  on  the 
flat  tops  of  the  bodies  proves  that  they  were  once  present. 

A  set  of  seven  was  found  in  a  small  buckskin  pouch  in  Cist  24. 
One  of  these,  i,  has  a  dark  brown  wooden  base  and  a  white  bone 
cap;  a  second,  f,  has  a  lignite  base  with  an  imusually  large  white 
limestone  cap;  the  one  shown  in  g,  has  a  lignite  base  and  a  light 
brown  stone  cap;  b,  has  a  long  cylindrical  base  of  lignite  and  a  cap 
of  hard  light  green  stone  (not  turquoise) ;  the  fifth  (not  figured),  a 
lignite  base,  and  light  brown  stone  cap.  The  sixth,  d,  and  seventh 
are  of  a  very  peculiar  construction  which  was  not  suspected  until  one 
of  them  accidentally  split  in  halves.    It  proved  to  have  been  made 
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by  rolling  up  a  tiny  pellet  of  gray  clay  mixed  with  grains  of  crushed 
azurite  and  malachite.  Around  this  pellet  was  added  a  thin  layer 
of  the  same  mixture,  then  another  and  another  like  the  coats  of  an 
onion,  until  the  requisite  size  and  shape  of  the  base  were  attained. 
The  whole  was  then  daubed  with  pure  gray  clay,  so  that  the  blue 
and  green  particles,  so  thickly  sown  through  the  whole  interior,  do 
not  show  on  the  surface.  The  cap  of  the  one  figured  is  a  flat  green 
stone,  that  of  the  split  specimen  is  of  red  slate;  both  are  about  the 
same  size. 

A  second  set  of  seven,  also  contained  in  a  buckskin  bag,  was 
taken  from  Cist  24.  These  are  not  figured.  Two  are  of  lignite  with 
unperf orated  brown  stone  caps;  four  are  of  the  peculiar  azmite- 
malachite-clay  composition,  the  caps  of  two  are  missing.  Of  the 
two  in  place  one  is  a  perforated  brown  stone  disc,  the  other  an  un- 
perforated  disc  of  green  stone.  The  seventh  is  beautifully  shaped 
from  hematite,  it  lacks  the  cap,  but,  as  in  all  such  cases,  distinct 
traces  of  the  cement  that  once  held  it  in  place  remain. 

Two  of  another  set  of  seven  f oimd  loose  in  Cist  27  are  also  illus- 
trated in  plate  43.  The  one  shown  in  c,  is  a  hard,  light  green  stone 
with  a  cap  of  white  bone;  e,  is  of  serpentine  and  lacks  the  cap.  Of 
the  remaining  five,  one  is  sandstone  of  thin  cylindrical  form;  like  e, 
the  cap  is  missing;  the  other  three  have  green  stone  bases  with 
bone,  pink  stone,  and  red  stone  caps  respectively. 

The  purpose  of  these  pretty  and  beautifuUy  made  little  things 
is  imknown.  Two  of  them  wtere  foimd  glued  to  the  ends  of  bones 
(plates  41,  d,  and  43,  a),  and  the  set  of  four  above  described  came 
from  a  disturbed  cist  (6)  which  contained  fragments  of  similar 
paired  bones.  We  at  first  thought  that  all  such  "  buttons  "  were 
meant  for  a  like  use,  but  on  careful  examination  we  could  find  no 
trace  of  pitch  or  other  adhesive  matter  clinging  to  any  of  them; 
furthermore  their  bottoms  are  always  excellently  finished  and 
show,  indeed,  more  polish  than  do  the  sides,  whereas  objects  pri- 
marily designed  to  be  glued  or  cemented  to  other  objects,  are 
generally  roughened  on  those  parts  which  were  destined  to  receive 
the  adhesive  substance.  This,  and  the  fact  that  we  have  three 
separate  sets  of  exactly  seven  each,  has  inclined  us  to  believe  that 
they  were  some  form  of  dice  and  that  their  employment  as  an  em- 
bellishment for  the  tips  of  the  peculiar  paired  bones  may  have  been 
a  secondary  one. 
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MEDICINE  POUCHES  OF  SKIN 
Under  this  heading  are  included  a  ntimber  of  skin  bags  of  variouB 
shapes  and  sizes  which  were  found  with  buriale.  They  contained 
assortments  of  miscelltoieous  material,  much  of  it  of  no  apparent 
practical  value.'  As  to  whether  or  not  the  identification  of  theee 
Backs  as  medicine  pouches  is  correct,  the  reader  may  judge  for 
himself. 

Bag  and  Contents.  The  container  figured  on  plate  38,  a,  ia  made 
from  prairie-dog  skins  with  the  hair  on,  cut  and  fitted  to  form  a 
triangular  sack  11  inches  long,  10  inches  across  the  base,  and  3) 
inches  across  the  mouth.    The  skins  are  arranged  so  that  the  heads 


form  the  mouth  of  the  bag.  They  are  sewn  together  with  a  running 
stitch,  the  seam  inside,  the  hair  aide  out.  Within  were  a  cake  of 
paint,  b,  and  a  very  small  skin  bag,  c,  wrapped  with  string  and 
holding  powdered  paint  of  a  brilliant  green  color.  The  cake  was 
made  of  the  same  paint,  apparently  moistened  and  molded  into 
it«  present  shape  with  the  fingers. 

Bag  with  Colored  Minerals.  This  is  a  little  skin  c<mtfuner  in 
which  were  found  about  twenty  small  unworked  fragments  of 
azurite  and  malachite. 

Dice  Bags.  These  were  both  taken  from  Cist  24,  White  D(« 
Cave.  They  are  little  buckskin  bags;  each  contained  seven  of 
ibe  peculiar  compound  "  dice  "  described  above. 

Sack  witii  Beads  and  Feathers.  This  specimen  is  illustrated  in 
figure  16.  It  is  a  bag  of  what  appears  to  be  badger  skin  with  the 
hair  on,  which  is  somewhat  rotted  and  has  split  down  the  side.    In 

I  ffimilar  uaortmeDti  wen  found  with    SkyodneMhH   burisli.    Kiddir-QiwrnHy,  1S19> 
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it  are  about  a  teacup  fuU  of  small  cylindrical  black  seed  beads;  a 
few  discoidal  bone  beads;  and  six  large  flat  stone  beads,  two  of 
which  are  of  alabaster.  There  are  also  eleven  large  hawk  feathers 
and  a  section  7  inches  long  broken  from  the  stalk  of  a  plant  with 
a  pithy  stem. 

Pouch  and  Small  Articles.  This  heterogeneous  assemblage 
(plate  44)  was  foimd  in  the  woven  bag  shown  in  plate  30,  d,  taken 
from  Cave  6.  Some  of  the  objects  were  loose  in  the  woven  bag,  the 
remainder  were  contained  in  the  little  skin  pouch,  a,  of  the  former 
plate.  The  latter  is  made  from  a  piece  of  thin  animal  hide,  soft 
dressed  with  the  hair  on,  folded  to  form  a  small,  narrow  sack  5 
inches  long,  and  sewn  with  IBber  string.  After  having  been  sewn 
it  was  turned  to  bring  the  seam  inside.  A  buckskin  tie-string  is 
attached  to  the  top.    Only  traces  of  the  fur  remain. 

The  objects  foimd  loose  in  the  woven  bag  are:  a  fragment  of  a 
fossilized  mammalian  tooth,  b;  a  piece  of  hard  yellow  ochre  show- 
ing rubbing  facets,  and  grooves  such  as  might  have  been  made  by 
coloring  a  cord,  and  in  spots,  a  curious  gloss,  c;  a  small  lump  of 
organic  substance  resembling  dried  fruit,  d;  and  half  of  a  squash 
seecii  I. 

In  the  Uttle  skin  pouch  were:  a  part  of  the  horny  claw  cover  of 
an  animal,  presumably  dog  or  wolf,  i;  an  oval  bone  die,  g,  sim- 
ilar to  those  figured  in  our  first  report,^  except  that  both  sides 
are  convex,  instead  of  one  being  convex  and  one  flat;  a  wooden 
die  of  bi-convex  shape  with  one  surface  coated  with  pitch  as  in 
the  1915  examples  just  referred  to,  h.  The  remaining  specimen 
from  the  pouch  is  a  section  2}  inches  long  cut  from  a  grease- 
wood  stick,  e.  The  ends  are  rounded  and  wrapped  with  sinew,  and 
a  groove  runs  the  whole  length  of  the  imder  side,  the  entire  object 
having  been  painted  a  duU  red. 

SUMMARY  AND  CONCLUSIONS 

Summary  of  Material  Culture.  Of  the  dwellings  of  the  Basket- 
makers  we  know  next  to  nothing.  Certain  crudely-built  stone 
structures  in  Goat  Cave  (plate  2,  a,  b)  may  be  Basket-maker,  but 
the  evidence  is  not  conclusive.  In  Cave  14  were  found  cists  made 
of  large  slabs  and  closed  over  with  conical  wood  and  adobe  roofs; 

>  Kidder-GuernMy,  1919,  p.  189  and  plate  86,  g. 


no  BASKET-MAKER  CAVES 

these  were  built  above  ground  and  against  the  cliff-wall  (plate  9, 
e,  f).  There  is  little  doubt  in  our  minds  that  they  are  Basket- 
maker  products,  and  they  have  a  distinctly  house-like  appearance; 
but  their  very  small  size  argues  for  their  use  as  storage  places  rather 
than  as  domiciles.  We  believe  at  present,  therefore,  that  the 
Basket-makers  lived  mostly  in  perishable  structures  built  in  the 
open,  and  only  resorted  to  the  caves  for  temporary  shelter  in  severe 
weather. 

Although  they  apparently  did  not  live  regularly  in  the  caves, 
they  took  full  advantage  of  them  for  the  storage  of  their  crops  and 
for  the  burial  of  their  dead./  For  both  piuposes  they  used  cists. 
These  occur  in  several  well-defined  varieties  (see  plate  9).  Where 
the  cave  floor  was  of  solid  hard-pan  they  excavated  plain,  jar- 
shaped  cavities  in  it;  some  of  these  have  little  timnels  or  ''  flues  " 
leading  to  smaller,  shallower  holes  set  about  their  mouths.  When 
the  floor  of  the  cave  was  of  material  so  loose  as  to  render  the  above 
forms  impractical,  they  scooped  out  holes,  larger  or  smaller  ac- 
cording to  their  requirements,  and  lined  them  with  large,  flat, 
stone  slabs  to  hold  back  the  sand.  These  are  the  commonest  types, 
and  served,  apparently,  either  for  storage  or  burial.  Semi-subterra- 
nean (Cave  2,  1915),  or  above-groimd  cists  (Cave  14)  with  slab 
foundations  and  adobe  superstructures  complete  the  list;  we  have 
so  far  not  found  burials  in  them. 

Burial  customs  were  very  uniform;  the  bodies  were  flexed, 
wrapped  in  fur-string  blankets  and  twined-woven  bags,  and  de- 
posited, with  numerous  mortuary  offerings,  in  the  cists.  Inter- 
ments were  almost  never  single;  in  most  cases  two  to  four  indi- 
viduals were  buried  together. 

The  Basket-makers  grew  corn  of  a  single,  apparently  primitive, 
variety;  squashes  also  were  raised,  but  the  most  careful  search 
has  so  far  failed  to  reveal  any  evidence  of  bean  culture.  The 
turkey  was  probably  not  domesticated.  The  people  covered  them- 
selves with  robes  of  fur  cloth  and  dressed  hides;  men  wore  a 
breech-cloth  and  "  gee-string  " ;  the  women  a  short  string  skirt.  The 
usual  footgear  was  the  square-toed  sandal,  a  type  which  differs 
from  all  others  in  the  Southwest  in  shape,  in  the  presence  of  a  toe- 
fringe,  and  in  the  fact  that  the  soles  of  the  better  specimens  are 
provided  with  a  looped  "  pile  "  reinforcement  covering  their  entire 
length. 
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ChDdren  and  the  adults  of  both  sexes  were  well  supplied  with 
necklaces  of  stone  and  shell  beads,  as  well  as  with  pendants  of 
stone  and  abalone  shell;  turquoise,  apparently,  was  unknown. 
Hair-dressing  in  the  case  of  males  was  elaborate.  The  back  hair  was 
gathered  into  a  short  chubby  knot  to  which  was  fastened  a  thin 
braided  scalp-lock  falling  from  the  crown  of  the  head;  there  was 
often  a  wide  "  part"  and  a  tonsure  from  which  the  hair  was  clipped 
close.  Women  seem  to  have  worn  the  hair  short;  their  heads  may 
have  provided  the  great  quantity  of  human  hair  that  was  used 
for  string. 

Cradles  were  of  two  types:  the  rigid,  with  wooden  frame,  twig 
or  reed  backing,  and  padded  edge;  and  the  flexible,  made  of  grass 
or  cedar  bark.  Young  babies  were  always  provided  with  stuffed 
pads,  bound  to  the  navel  to  prevent  rupture. 

Basketry  was  very  abundant  indeed,  but  was  exclusively  of 
the  coiled  variety,  with  two-rod-and-bundle  foundation,  and  with 
wooden  sewing  splints.  The  weave  is  coarse,  but  even  and  very 
firm;  decoration  is  in  black  or  black-and-red;  the  designs  have  a 
sort  of  family  resemblance  to  those  of  the  modem  tribes  of  central 
and  northern  California.  The  principal  forms  are  trays,  bowls  and 
large  panniers.  No  wickerwork,  twined  or  checker-work  baskets 
were  found. 

Of  textile  fabrics,  these  people  turned  out  very  limited  amounts 
of  apocynum  string  cloth,  plain  over-and-under  weave.  It  was 
imdoubtedly  woven  on  some  form  of  loom,  but  the  small  size  of 
the  individual  pieces  produced  and  the  crude  nature  of  the  selvages 
give  the  impression  that  the  art  of  loom  weaving  was  still  in  its 
infancy.  This  theory  is  strengthened  by  the  fact  that  the  designs 
were  either  painted  on  the  fabric  or  made  by  rubbing  color  onto 
the  wefts  as  they  were  being  woven,  rather  than  produced,  as  in 
more  perfected  systems,  by  the  use  of  separate  wefts  dyed  before 
insertion.  The  most  elaborate  textiles  are  the  hand-twined  bags, 
usuaUy  made  of  apocynum  string,  and  decorated  by  painting  or  by 
rubbing  color  on  the  wefts  in  process.  The  abundance  of  such 
bags  is  very  striking.  Although  an  enormous  quantity  of  finely 
spun  string  was  employed  for  the  textiles  and  for  a  variety  of  other 
purposes  (such  as  in  rabbit-nets,  string  aprons,  fur  cloth,  etc.),  we 
have  never  found  any  trace  of  the  use  of  a  spindle,  either  plain  or 
whorled.    Fur  cloth  was  much  used,  true  feather-cloth  never. 
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Skin  was  well  dressed  and  entered  into  many  indnstrieSi  but 
most  strikingly  so  in  the  making  of  all  sorts  of  small  to  medium 
sized  bags  and  pouches,  the  most  characteristic  of  which  are  sacks 
formed  of  two  to  seven  or  eight  prairie-dog  hides  sewed  together 
in  such  a  way  that  the  heads  of  the  animals  arranged  side  by  side 
formed  the  necks  of  the  bags. 

The  Basket-makers  had  few  superiors  in  the  careful  working  of 
wood;  their  weapons  and  implements  show  as  fine  shapes  and  as 
perfect  finish  as  can  be  achieved  with  stone  tools.  The  most 
typical  objects  are  the  atlatl  and  dart  (used,  apparently,  to  the 
entire  exclusion  of  the  bow  and  arrow);  the  grooved  club;  and 
the  crooked  shafted,  plain-gripped  digging  stick. 

Artifacts  of  stone  are  very  poorly  represented  in  the  collection. 
There  are  no  specimens  of  the  following  types,  all  common  in  the 
cliff-houses  and  pueblos:  axes,  both  grooved  and  grooveless,  ham- 
mer stones,  polishing  stones,  "  sandal  lasts,"  chipped  scrapers, 
arrowheads,  or  long  drills.  As  these  lacking  forms  are  all  strictly 
utilitarian  in  function,  their  absence  may  be  due  to  our  material 
being  almost  exclusively  from  graves  and  temporary  cave-shelters, 
rather  than  from  long  inhabited  dwelling  places.  It  would  not 
surprise  us,  however,  to  find  that  the  grooved  axe  was  unknown  to 
the  Basket-makers,  as  that  implement  among  the  northern  Cliff- 
dwellers  is  always  of  a  rude,  unspecialized  type  and  therefore 
presumably  of  late  introduction.  The  grooved  axe  is,  indeed,  en- 
tirely absent  from  the  areas  to  the  west  and  northwest  of  the 
Pueblo  district. 

Of  such  stone  objects  as  do  occur,  the  most  characteristic  are  the 
heavy  discoidal  and  sub-spherical  beads,  the  short  squat  pipes  and 
the  large,  triangular,  tanged  dart-points.  The  chipping  of  the 
latter,  and  of  certain  large  fiint  knife-blades,  is  very  skillfuUy 
done. 

Bone  tools,  like  those  of  stone,  are  not  conmion  in  our  collection; 
there  are  a  few  simple  awls,  a  few  beads,  some  whistles,  and  some 
pairs  of  decorated  tubes  which  we  have  classed  as  ceremonial. 
There  are  no  bone  scrapers.  The  rarity  of  awls,  among  the  re- 
mains of  a  people  who  produced  as  much  coiled  basketry  as  did 
the  Basket-makers,  is  very  peculiar;  it  is  probably  due  to  the  fact 
that  we  have  not  yet  succeeded  in  finding  long-occupied  dwelling 
places. 
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While  feathers  played  an  unimportant  part  in  the  making  of 
robes,  having  been  used  only  for  fringes  and  ornamental  borders, 
they  were  much  employed  in  the  making  of  all  sorts  of  ceremonial 
paraphernalia,  as  well  as  for  the  winging  of  atlatl  darts.  Bundles 
of  large  feathers,  destined  probably  for  the  latter  purpose,  were 
foimd  in  several  caves. 

True  pottery,  as  far  as  we  know,  was  not  made.  The  only  speci- 
mens of  burned  clay  that  we  have  are  two  small  pipes  foimd  in 
1914-1915.  In  the  present  report  is  described  a  fragment  of  an 
unfired  dish  with  basket  marked  exterior;  this  may  represent  a 
very  primitive  form  of  pottery.  In  which  case  again  we  feel  the  lack 
of  material  from  village  sites,  as  it  is  possible  that  pottery  really 
did  exist  but  that  it  never,  for  some  reason,  foimd  its  way  into  the 
graves. 

As  to  pictographs,  we  only  know  that  the  painting  of  large 
square-shouldered  human  figures  on  the  walls  of  caves  was  a  typi- 
cal, and  apparently  an  exclusive  Basket-maker  practice.  We  have 
never  been  able  to  identify  any  pecked  pictographs  as  of  Basket- 
maker  origin. 

Conclusions.  Before  entering  into  any  discussion  of  the  place  of 
the  Basket-makers  in  the  general  scheme  of  Southwestern  archae- 
ology, it  must  first  be  demonstrated  that  their  cultiu'e  is  really  a 
distinct  one.  If  this  cannot  be  done,  if  the  so-called  Basket-maker 
remains  from  Grand  Gulch  and  the  Kayenta  region  are  to  be  con- 
sidered as  only  a  specialized  local  phase  of  the  widespread  Pueblo- 
Cliflf-dweller  civilization,  then  they  naturally  cease  to  have  any 
chronological  or  morphological  interest.  The  authors,  however, 
feel  sure  that  such  is  not  the  case;  a  sunmiary  of  the  evidence 
follows. 

The  cliff-houses  and  pueblos  of  this  region  are  stone-built  dwell- 
ings of  coursed  masonry,  laid  up  with  adobe  mortar;  the  rooms  are 
rectangular.  Com  of  several  varieties  was  cultivated,  as  well  as 
beans  and  cotton;  the  turkey  was  domesticated.  Of  the  minor 
arts,  the  most  important  was  pottery  making.  EquaUy  character- 
istic are:  twilled  yucca  leaf  sandals,  twilled  rush  matting,  and 
twilled  ring-baskets,  cotton  loom  cloth,  tiu'key-feather  string,  and 
the  bow  and  arrow.  These  objects,  together  with  pottery,  make 
up  nine-tenths  of  any  collection  from  the  cliff-houses.  Turning  to 
the  graves,  we  find  that  Cliff-dweller  skulls  were  always  artificially 
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flattened  at  the  back,  and  that  the  bodies,  accompanied  by  gener- 
ous offerings  of  pottery,  were  interred  in  individual  graves,  usually 
in  the  open. 

The  Basket-makers,  on  the  other  hand,  certainly  built  no  houses 
of  coursed  masonry;  they  may,  in  fact,  have  possessed  no  more 
permanent  dwellings  than  do  the  Navajo  of  today.  Their  com 
was  of  a  single,  rather  primitive,  variety;  they  were  ignorant, 
apparently,  of  beans  and  cotton,  nor  did  they  domesticate  the 
turkey.  They  made  no  pottery  worthy  of  the  name  (or  if  they  did, 
it  never  foimd  its  way  into  the  graves),  and  all  the  other  character- 
istic Cliff-dweller  specimens  mentioned  above  are  conspicuous  by 
their  absence.  They  are  replaced,  however,  by  such  equally 
characteristic  Basket-maker  products  as  the  square-toed  sandal, 
the  twined-woven  bag,  and  the  atlatl.  The  heads  of  the  Basket- 
makers  were  never  artificially  deformed.  The  graves,  instead  of 
being  in  the  open,  were  cists  excavated  in  the  hard-pan  or  the 
sandy  fill  of  caves,  and  from  two  or  three  to  ten  or  more  bodies  were 
placed  in  each  cist.  Mortuary  offerings  were  numerous  and  varied, 
but  the  one  invariable  gift  to  the  dead  was  coiled  basketry. 

In  the  above  summaries  only  the  leading  traits  of  the  two  cul- 
tures are  catalogued.  A  more  detailed  comparison  in  tabular  form 
has  been  published  elsewhere,^  but  enough  is  here  presented  to 
show  the  essential  differences  between  them,  particularly  when  it 
is  considered  that  all  finds  of  each  class  have  always  run  true  to 
form:  pottery,  for  example,  and  deformed  skulls  have  never  ap- 
peared in  Basket-maker  graves;  the  rubbish  of  cliff-houses  has 
never  given  evidence  of  the  manufactiu-e  of,  for  instance,  twined- 
woven  bags  or  the  atlatl. 

We  may  now  take  up  the  question  of  age.  Here  again  we  are  on 
firm  ground.  The  Basket-makers  definitely  antedated  the  Pueblo- 
Cliff-dweller  people.  This  was  stated  long  ago  by  the  Wetherills 
and  McLloyd  and  Graham,*  and  was  proved  to  us  by  the  super- 
position of  Cliff-dweller  remains  upon  Basket-maker  burials  in 
Sunflower  Cave.  Even  without  this  clear  stratigraphic  evidence, 
the  case  was  reasonably  certain,  for  in  several  of  the  other  sites 
investigated  we  found  cliff-house  pots  or  sherds  in  surface-sand 
overlying  Basket-maker  burials  but  never  in  the  graves  themselves. 
Furthermore,  during  the  1915  work  in  Sunflower  Cave  there  was 

t  Kiddei^uernsey,  1010,  p.  204.  *  Pepper,  1002. 
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taken  from  the  cliff-house  rubbish  a  square-toed  Basket-maker 
sandal.^ 

We  have  proved,  to  our  own  satisfaction  at  least,  that  the 
Basket-makers  were  a  people  culturally  distinct  from  the  Cliff- 
dwellers;  and  also  that  they  antedated  the  latter.  At  this  point 
definite  knowledge  ceases;  and  to  the  very  important  questions  of 
the  origin  of  the  Basket-maker  culture,  and  of  its  relation  to  that 
of  the  Cliff-dwellers,  we  can  supply  only  conjectural  answers. 

As  to  origin,  it  may  be  said  that  several  traits,  such  as  com 
gro¥dng  and  the  use  of  the  atlatl,  point  toward  Mexico.  The 
peculiar  curved,  grooved  hand-club,  and  the  method  of  hair- 
dressing  were  both  features  of  the  somewhat  Mexicanized  Maya 
culture  of  late  prehistoric  and  early  historic  times  in  Yucatan. 
Furthermore,  the  only  archaeological  finds  which  remind  one  of 
the  Basket-makers  have  come  from  the  Coahuila  caves  in  northern 
Mexico,  and  from  the  Tularosa  caves  in  southern  New  Mexico. 
The  latter  sites  lie  roughly  half  way  between  the  Kayenta  r^on 
and  Coahuila.  Just  how  much  weight  should  be  attached  to  these 
bits  of  evidence  we  do  not  know,  but  it  seems  to  us  certain  that 
germs  of  the  culture  worked  northward  from  the  Mexican  high- 
lands in  very  early  times. 

Although  the  question  of  their  origin  is  obscure,  we  know  at 
least  that  the  Basket-makers  were  living  in  the  lower  San  Juan 
coimtry  prior  to  the  opening  of  the  Pueblo-Cliff-dweller  period. 
As  to  the  relations  of  the  cultures  two  hypotheses  suggest  them- 
selves: first,  that  the  Basket-makers  were  a  distinct  people  who 
were  crowded  out  of  the  region  by  the  arrival  of  their  more  highly 
developed  successors;  second,  that  they  were  the  direct  ancestors 
of  the  latter. 

If  the  first  hypothesis  be  correct  we  need  not  postulate  any  great 
time  interval  between  the  two  cultures;  as  one  came  in,  the  other 
was  destroyed  or  moved  away.  If,  on  the  other  hand,  we  believe 
that  the  one  developed  from  the  other,  we  must  be  prepared  to 
allow  a  very  considerable  time  for  the  transition,  for  there  are 
many  radical  differences  between  the  cultures;  and  we  have  so  far 

>  This  illustrates  an  important  principle  of  arehaeologioal  evidence,  vis.:  QtvBn  two  cul- 
tures. A  and  B,  in  the  same  area;  if  A  objects  are  found  in  B  sites,  but  B  objects  never  in  A  sites. 
A  may  be  safely  considered  older  than  B.  The  sporadiq  finding  of  Basket-malcmr  products  in 
cliff-houses  may  be  expected  in  the  future,  particularly  as  it  is  probable  that  the  frequent  qwliac 
tion  of  Basket-maker  burials  was  the  work  of  the  CliflF-dweUera. 
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sought  in  vain  for  any  trait  running  from  the  one  to  the  other 
through  an  imbroken  logical  and  surely  demonstrable  evolution. 
While  there  are  missing  links  in  every  such  chain,  it  is  possible  that 
in  this  case  some  of  them  may  yet  be  supplied  by  the  hitherto  little- 
known  "pre-pueblo"  or  "slab-house"  sites  that  archaeolc^ists  are 
beginning  to  uncover  in  various  parts  of  the  Southwest.  All  such 
sites  hitherto  examined  have,  however,  been  foimd  in  the  open  and 
so  have  yielded  no  specimens  of  a  perishable  nature;  hence  they 
have  provided  us  with  no  evidence  as  to  basketry,  sandals,  food 
products  or  wood-working,  the  very  phases  of  material  culture 
with  which  we  are  most  familiar  in  the  case  of  the  Basket-makers 
and  which  we  therefore  most  need  for  comparative  and  develop- 
mental studies.  A  rigorous  search  should  accordingly  be  made  for 
"  pre-pueblo  "  habitations  and  graves  in  locations  where  they  may 
be  expected  to  be  found  protected  from  moisture.  If  such  are  dis- 
covered, it  should  be  an  easy  matter,  in  view  of  our  accurate 
knowledge  of  both  the  Basket-makers  and  the  developed  Cliff- 
dwellers,  to  determine  definitely  whether  or  not  the  "  pre-pueblo  " 
people  were  cultiu-ally  intermediate  between  them. 

To  return  to  the  first  hypothesis,  namely,  that  the  Basket- 
makers  were  crowded  out  of  the  region  by  the  Cliff-dwellers,  and 
settled  somewhere  along  its  edges.  We  have  examined  collections 
from  many  modem  southwestern  tribes  who  possess  cultures  of 
about  the  same  grade  as  that  of  the  Basket-makers,  in  the  hope 
that  we  might  find  some  evidence  of  their  descent  from  the  ancient 
people.  Nothing  definite  could,  however,  be  established,  although 
similarities  in  basketry,  rabbit-nets,  and  hair  ornaments  were 
noticed  in  the  Paiute  collections ;  and,  among  the  Mohave  material, 
in  the  form  and  weave  of  twined  bags  and  in  the  practice  of  plug- 
ging with  wood  the  quills  of  feathers.  Too  much  significance,  how- 
ever, must  not  be  placed  upon  similarities  such  as  the  above,  for  the 
remarkable  state  of  preservation  of  the  Basket-maker  material 
makes  it  appear  so  much  like  a  collection  from  an  existing  tribe 
that  it  is  particularly  easy  to  fall  into  the  way  of  drawing  techno- 
logical comparisons  between  it  and  modem  articles,  losing  sight 
of  the  fact  that  the  Basket-maker  products  are  really  of  great 
antiquity  and  that  the  Paiute,  Mohave,  and  other  collections  are 
things  of  yesterday.  Where  similarities  occiu*,  therefore,  their 
significance  as  showing  direct  connection  is  open  to  question;  the 
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long  time  interval  has  permitted  the  working  of  too  many  as  yet 
unassayable  factors  of  culture-growth  and  transmission. 

It  may  seem  to  the  reader  that  we  have  been  imduly  cautious  in 
our  failure  to  draw  any  definite  conclusions.  The  work,  however, 
is  just  beginning,  and  it  is  our  desire  to  do  no  more  than  record  for 
other  students  the  evidence  so  far  accumulated,  and  to  present  the 
few  speculations  as  to  its  meaning  which  we  have  allowed  ourselves 
to  indulge  in. 
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NOTE 

In  1882,  Mr.  Michael  Turner,  on  whose  estate  the  group 
of  earthworks  described  in  the  following  paper  was  situated, 
gave  the  Peabody  Museum  of  Harvard  University  the  ex- 
clusive right  of  exploration.  Previous  to  this  date,  the  larger 
of  the  two  tumuli  within  the  elevated  circle  was  known 
locally  as  the  Whittlesey  mound,  in  honor  of  the  archae- 
ologist who  briefly  described  a  portion  of  these  remains  in 
a  paper  published  in  1850.  Professor  Putnam  made  arrange- 
ments with  Dr.  Charles  L.  Metz  of  Madisonville,  to  carry 
on  the  exploration,  which  was  begun  in  May,  1882,  and 
was  continued  as  funds  and  time  would  permit,  until  the 
autumn  of  1891.  Little  was  done  subsequent  to  this  date. 
Mr.  Volk  explored  several  graves  in  1905,  and  final  work 
on  mound  15  was  completed  in  1908.  In  the  third  volume  of 
the  Reports  of  the  Peabody  Museum,  Professor  Putnam  has 
given  brief  notices  of  the  investigations  as  they  progressed, 
and  has  also  called  attention  to  some  of  the  more  important 
discoveries. 
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THE  TURNER  GROUP  OF  EARTHWORKS 
HAMILTON  COUNTY,  OHIO 

THE  WORKS  IN  GENERAL 

Neighboring  Groups.  The  Turner  Group  of  Earthworks  is 
situated  in  Anderson  Township,  Hamilton  County,  Ohio,  upon 
the  left  bank  of  the  Little  Miami  River,  about  eight  miles  from 
its  junction  with  the  Ohio  River.  The  valley  of  the  Little  Miami 
is  one  of  the  richest  archaeological  fields  in  the  state.  Mounds 
and  other  earthworks  dot  its  surface.  Within  a  comparatively 
short  distance  from  the  Turner  Group  are  numerous  mounds  and 
small  enclosures,  which  apparently  have  no  direct  connection 
with  this  group. 

Some  two  or  three  miles  to  the  northeast  are  the  extensive 
Milford  Works,  comprising  parallel  embankments  and  enclosures 
of  varying  forms,  together  with  a  number  of  mounds.  A  mile  or 
two  to  the  north,  across  the  Little  Miami  River,  lie  the  Camden 
Works,  consisting  of  a  square  and  circular  enclosure  with  connect- 
ing embankments.  Several  mounds  belong  to  this  group.  The 
Milford  and  Camden  Works  were  surveyed  many  years  ago  by 
General  Lytle  of  Cincinnati.  The  plans  were  reproduced  by 
Squier  and  Davis,  who  describe  them  briefly.^  A  few  less  impor- 
tant detached  works,  in  the  form  of  circles,  parallelograms,  and 
parallel  embankments,  lie  not  far  distant. 

Superficially,  there  is  little  resemblance  between  the  Turner, 
Milford,  and  Camden  Works.  It  is  probable,  however,  that  the 
purpose  served  was  the  same.  In  each  of  these  neighboring 
groups,  a  lesser  enclosure  of  circular  form  is  connected  with  a 
greater  enclosure  by  parallel  embankments.  In  two  instances,  the 
lesser  enclosure  is  situated  upon  an  elevated  terrace  as  though 
for  additional  security.  It  is  probable  that  the  larger  enclosure 
contained  the  habitations  and  certain  ceremonial  buildings.    The 

1  E.  G.  Squier  and  E.  H.  Davis,  Ancient  MtmumenU  of  the  Miuitaip^i  VaUey,  Smithaonian 
Contributions  to  Knowledce,  Vol.  I,  plate  zxxiv,  Nos.  1  and  2a. 
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smaller  enclosure  may  have  been  for  defensive  purposes,  or  per- 
haps was  the  site  of  the  council  house  or  principal  public  structure. 
General  Description  of  the  Turner  Group.  The  first  account  of 
these  works  is  by  T.  C.  Day  in  an  article  entitled  The  Antiquities 
of  the  Miami  V alley  ^  published  in  the  Monthly  Chronicle  for  No- 
vember, 1839.  This  description  refers  principally  to  the  elevated 
circle  and  graded  way,  and  is  quoted  by  Dr.  Metz  in  his  Prehis- 
toric Monuments  of  the  Little  Miami  Valley:^ 

It  is  situated  on  a  ridge  of  land  that  juts  out  from  the  third  bottom  of  the 
Little  Miami.  ...  Its  probable  height  is  40  feet,  and  its  length  about  a 
quarter  of  a  mile  before  it  expands  out  and  forms  the  third  alluvial  bottom. 
About  150  yards  from  the  extreme  point  of  this  ridge,  the  ancient  workmen 
have  cut  a  ditch  directly  through  it.  It  is  30  feet  in  depth,  its  length,  a  semi- 
circular curve,  is  500  feet,  and  its  width  at  the  top  is  80  feet,  having  a  level 
base  of  40  feet. 

At  the  time  of  its  formation,  it  was  probably  cut  to  the  base  of  the  ridge, 
but  the  washing  of  the  rains  has  fiUed  it  up  to  its  present  height.  Forty  feet 
from  the  western  [northern]  side  of  the  ditch  is  placed  the  low  circular  wall  of 
the  fort,  which  describes  in  its  circumference  an  area  of  about  4  acres.  The 
wall  is  probably  3  feet  in  mean  height,  and  is  composed  of  the  usual  brick 
clay,  occasionally  intermixed  with  small  flat  river  stones.  It  keeps  at  an  exact 
distance  from  the  top  of  the  ditch,  but  approaches  nearer  to  the  edge  of  the 
ridge.  The  form  of  the  fort  is  a  perfect  circle,  and  is  200  yards  in  diameter. 
Its  western  [northern]  side  is  defended  with  a  ditch,  cut  through  the  ridge  in 
the  same  manner  as  the  one  on  the  eastern  [southern]  side.  Its  width  and 
depth  are  the  same,  but  its  length  is  greater  by  200  feet,  as  the  ridge  is  that 
much  wider  than  where  the  other  is  cut  through.  The  wall  of  the  fort  keeps 
exactly  the  same  distance  from  the  top  of  this  ditch  as  of  the  other,  via.,  40 
feet.  Its  curve  is  exactly  the  opposite  of  that  of  the  other,  so  as  to  form  two 
segments  of  a  circle.  At  the  southeastern  side  of  the  fort  there  is  an  opening 
in  the  wall  36  yards  wide;  and  opposite  this  opening  is  one  of  the  most  marked 
features  of  this  wonderful  monument.  A  causeway  extends  out  from  the 
ridge  about  300  feet  in  length,  and  100  feet  in  width,  with  a  gradual  descent 
to  the  alluvial  bottom  at  its  base. 

The  material  of  its  construction  is  evidently  a  portion  of  the  earth  exca- 
vated from  the  ditches.  Its  easy  ascent  and  breadth  would  induce  the  belief 
that  it  was  formed  to  facilitate  the  entrance  of  some  ponderous  vehicle  or 
machines  into  the  fort.  To  defend  this  entrance  they  raised  a  mound  of  earth 
7  feet  high,  40  wide,  and  75  long.  It  is  placed  about  100  feet  from  the  mouth 
of  the  causeway,  and  is  so  situated  that  its  garrison  could  sweep  it  to  its  base. 
The  whole  area  of  the  fort,  the  wall,  and  causeway  are  covered  with  large 
forest  trees,  but  there  is  not  a  tree  growing  in  either  of  the  ditches,  and  there 
are  but  a  few  low  underbrush  on  their  side. 

i  Journal  of  the  Cincinnati  Society  of  Natural  History,  Vol.  I,  No.3.  1878. 
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The  next  account  is  by  Charles  Whittlesey  and  was  published 
by  the  Smithsonian  Institution  in  1850.  It  includes  a  description 
of  the  elevated  circle,  the  graded  way,  a  portion  of  the  great  en- 
closure, and  some  of  the  mounds.  At  that  time  the  elevated 
circle  and  graded  way  were  covered  with  a  mixed  growth  of  hard 
wood.  This  is  said  to  have  been  removed  in  1856.  The  lumber 
was  cut  from  portions  of  the  great  enclosure  about  1816,  and  the 
ground  first  plowed  by  Benjamin  Marriott  in  1825.*  At  the  time 
of  Whittlesey's  brief  survey,  the  mounds  and  embankments  of 
the  great  enclosure  had  probably  been  reduced  somewhat  by  cul- 
tivation, but  the  elevated  circle  and  graded  way  had  not  been 
plowed.  The  following  account  by  Whittlesey,  together  with  his 
plan  (figure  l) ,  is  reproduced  through  the  courtesy  of  the  Smith- 
sonian Institution:^ 

Among  the  curious  structures  of  the  mound-builders,  there  are  none  more 
difficult  to  explain  than  this.  On  a  detached  ridge,  composed  of  limestone 
gravel,  covered  with  a  clay  loam,  is  a  low  wall,  averaging  2  feet  high,  and  15 
feet  broad,  nearly  in  the  form  of  a  circle;  although  its  north  and  south  diameter 
is  about  25  feet  the  longer.  The  average  diameter  of  the  circle  is  470  feet. 
The  flat  ridge  on  which  figure  A  is  situated,  is  about  25  feet  higher  than  the 
adjacent  plain,  which  is  from  25  to  35  feet  above  the  Little  Miami  River. 
Outside  of  the  circular  figure,  there  is  a  space  from  20  to  30  feet  wide,  on  the 
natural  surface  of  the  ground.  On  the  two  opposite  sides  of  the  circle,  where 
it  occupies  the  height  of  the  ridge,  is  an  external  ditch,  or  excavation,  enclosing 
about  half  the  figure.  It  is  from  70  to  85  feet  broad  at  the  top,  and  from  12 
to  18  feet  deep.  The  bottom  of  this  trench  is  not  smooth,  and  is  from  7  to  10 
feet  higher  than  the  adjacent  plain.  Its  sides  are  as  steep  as  the  gravel  and 
earth  will  lie.  On  the  east,  in  the  direction  c,  g,  is  an  embankment  or  grade, 
extending  by  a  gradual  slope,  from  the  enclosure  A  to  the  plain.  It  is  168 
feet  wide  at  the  neck,  where  it  joins  A,  and  has,  at  the  edges,  raised  side-walls, 
like  those  made  for  pavements  in  cities,  with  a  drain  or  gutter  inside.  The 
space  between  the  side-ways  is  rounded  like  a  turnpike,  as  represented  in  the 
section  d,  e.  Its  length  is  600  feet,  and  the  side-ways  are  connected  with  a 
low  and  now  almost  obliterated  wall,  turning  outwards  each  way  at  i,  i.  Some 
distance  to  the  northeast  is  another  traceable  fragment,  f,  f ;  and  this  may, 
with  i,  i,  have  been  portions  of  a  large  ellipse,  now  destroyed  by  time  and 
cultivation. 

The  earth  from  the  outside  ditches  of  A  was  used  to  form  the  embankment 
c,  g,  through  which  a  rivulet  has  cut  its  way  near  the  eastern  extremity.  The 
small  circle  at  c  represents  a  mound  8  feet  high,  a  little  out  of  the  center  of 

1  F.  W.  Putnam,  Manuscript  Notes. 

s  Charles  Whittlesey,  Ducripiioru  of  Ancient  Workt  in  Ohio,  Smithsonian  Contributions  to 
Knowledge,  Vol.  Ill,  No.  7,  pp.  9  and  10. 
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the  work.  The  group  of  mounds,  m,  m,  m,  are  from  2  to  14  feet  in  height. 
B  is  a  circle,  with  a  slight  inside  ditch,  and  a  broad  opening  for  an  entrance. 

The  section,  a,  b,  gives  the  position  of  the  ditch,  n,  the  bank,  o,  and  the 
space  of  30  feet  between  them,  called  a  berme. 

There  are  some  examples  of  graded  ways  among  the  ancient  works  of  Ohio, 
but  none  resembling  this.    The  grade  at  Marietta  leads  from  a  strong  work 


FiorRE  1 
Whittlceey'a  plan  of  the  Turner  Group,  1850. 


down  to  the  Muskingum  River,  and  had  an  evident  purpose,  that  of  access 
to  water.  It  is  principally  an  excavation  and  not  an  embankment.  There  is 
also  a  grade,  partly  in  excavation  and  partly  in  bank,  from  a  portion  of  the 
Newark  Works  in  Licking  County,  leading  to  a  branch  of  Licking  or  Pataskala 
River. 

The  great  excavated  road  at  Piketown,  likewise  descended  to  water.  But 
here,  a  grade  that  might  with  as  little  labor  have  been  constructed  in  a  direct 
line  to  the  Miami  River,  is  made  in  the  opposite  direction,  away  from  water. 
I  should  judge  that  the  rivulet  was  not  a  permanent  stream,  and  therefore 
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6ould  not  furnish  a  constant  supply  of  water.  Besides,  the  graded  way  in- 
stead of  terminating  at  this  rivulet,  crosses  it,  and  probably  by  an  ancient 
culvert  or  sluice,  allowed  the  water  to  pass  under  the  road. 

Without  taking  such  measurements  as  would  be  sufficient  to  estimate  the 
content^s  of  the  ditch  in  cubic  yards,  it  appeared  to  be  about  equal  to  the  em- 
bankment in  capacity.  The  section  a,  b,  gives  its  form,  and  the  position  of 
the  low  interior  wall. 

It  is  not  improbable  that  there  may  have  been  outworks  connected  with 
this  remarkable  group  that  were  not  seen,  or  which  have  been  destroyed  by 
the  plough. 

The  plan  of  the  group  shown  in  plate  1,  is  adapted  from  the  sur- 
vey by  D.  S.  and  J.  A.  Hosbrook  of  Cincinnati,  made  for  the  Pea- 
body  Museum  in  1887.  Cultivation  for  thirty-seven  years  since 
Whittlesey's  plan  was  prepared  has  probably  still  further  reduced 
the  mounds  and  embankments. 

The  principal  earthworks  consist  of  a  great  oval  enclosure 
situated  on  the  second  terrace  of  the  Little  Miami  River,  about 
1000  feet  from  the  river's  edge.  This  enclosure  is  about  1500  feet 
long  (nearly  a  third  of  a  mile),  and  approximately  950  feet  wide. 
At  the  northeastern  end  of  the  oval  is  an  opening  or  gateway.  At 
the  southwestern  end  is  a  second  opening  which  connects  with  a 
graded  way  about  600  feet  long,  leading  to  an  elevated  circle  upon 
a  portion  of  the  first  or  upper  terrace,  which  had  been  detached 
from  the  main  part  of  the  elevation  by  two  deep  trenches,  one 
upon  either  side.  This  elevated  circle  is  about  30  feet  above  the 
level  of  the  great  enclosure. 

Within  these  two  connected  enclosures  are  two  small  earth 
circles  with  inner  trenches,  and  fourteen  mounds,  occupying  the 
positions  illustrated  in  the  plan  and  model,  plate  1  and  figure  2. 

Eight  hundred  feet  south  from  the  elevated  circle  is  the  entrance 
to  the  long  enclosure  with  low  parallel  embankments  and  rounded 
ends.  This  is  nearly  one-half  mile  in  length  and  about  250  feet 
in  width.  This  is  probably  analogous  to  the  chunkey  yard  of  the 
Creeks,  where  games  were  played  and  prisoners  exhibited. 

To  the  west  of  the  elevated  circle  are  four  mounds  upon  the 
second  terrace,  regularly  arranged  in  relation  to  the  circle.  To  the 
north  of  the  great  enclosure  and  upon  the  third  terrace  at  the  river's 
edge  is  what  is  left  of  a  stone-covered  mound  which  has  been  par- 
tially carried  away  by  river  floods.  Upon  portions  of  the  first 
terrace  to  the  southward  are  several  other  mounds,  not  shown  in 
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the  plan,  which  probably  bear  no  direct  relation  to  the  group  under 
consideration. 

The  Embankment  of  the  Great  Enclosure.  The  embankment 
formin);  the  great  enclosure  could  be  traced  practically  throughout 
its  entire  length.  Be^nning  at  the  foot  of  the  graded  way,  about 
one-4ialf  of  the  northwestern  section  was  well  defined  except  in 
one  place,  the  average  height  being  about  2  feet  and  the  width 
approximately  20  feet.  Beyond  this,  for  a  space  of  about  500  feet, 
the  embankment  was  just  perceptible;  the  remaining  portion,  ex- 


tending to  the  northeastern  gateway,  was  about  1  foot  high  and 
25  feet  wide. 

The  southeastern  half  of  the  embankment  was  nearly  obUterated 
except  near  the  western  end,  where  it  rose  to  a  height  of  about 
three  feet,  but  it«  outline  could  be  traced  for  practically  its  entire 
length  by  the  dark  color  of  the  soil. 

Like  numerous  other  similar  embankments  in  southern  Ohio 
there  seems  to  have  been  no  accompanying  trench  upon  either 
side.  The  embankment  was  low,  and  while  it  may  have  been 
somewhat  reduced  by  cultivation,  it  probably  never  was  much 
higher  than  when  first  noted  by  Whittlesey.  Hoping  to  throw  some 
Ught  upon  its  origin,  it  was  decided  to  carry  trenches  through  it  at 
certain  points. 

Trencft  A.  Just  north  of  the  southwestern  opening  at  the  foot 
of  the  graded  way,  a  portion  of  the  embankment  was  removed, 
in  1889,  by  digging  a  trench  100  feet  long  and  50  feet  wide,  at  a. 
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Plan  of  the  Turner  Group  of  E^arthworks  from  the  survey  by  D.  S.  and  J.  A.  Hosbrook, 

made  for  the  Peabody  Museum  in  1887. 
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plate  1.  Mr.  M.  A.  SaviUe  had  charge  of  this  work  for  the  Mu- 
seum. The  trench  was  carried  into  the  hard-pan^  which  lay  at  an 
average  depth  of  2J  feet  below  the  surface.  Its  sides  extended 
somewhat  beyond  the  edges  of  the  embankment. 

Within  this  excavation  were  found  thirtynseven  post-holes, 
several  small  ash-beds  and  pits,  six  altars,  and  a  large  hearth  of 
flat  limestones.    Their  distribution  is  shown  in  figure  3. 
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Plan  of  Trench  a,  embankment  of  the  Great  Enclosure. 

The  post-holes  were  3  to  12  inches  in  diameter.  The  following 
table  shows  the  number  of  each  size  measured: 

Number  of  post-holes 1104646        40        7 

Diameter  of  post-holes  in  inches  3      456789      10      11      12 

With  a  few  exceptions,  these  were  not  found  until  a  depth  of  nearly 
30  inches  was  reached.  They  extended  from  10  inches  to  3  feet 
beneath  this  level  and  into  the  hard-pan,  the  majority  being  18  to 
24  inches  deep.  Nearly  all  were  filled  with  dark  earth  mixed  with 
ashes  and  charcoal. 

Several  small  ash-beds  of  various  sizes  were  encountered,  9  to 
30  inches  below  the  surface,  most  of  them  lying  at  a  depth  of 
about  30  inches.  Some  of  them  may  have  been  post-holes  filled 
with  ashes. 
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The  designs  upon  fragments  of  another  carved  bone,  probably 
a  portion  of  human  femur  are  shown  developed  in  b  and  c.  Un- 
fortunately, only  a  small  part  of  this  specimen  could  be  restored, 
and  not  enough  of  the  design  remains  to  be  intelligible.  Like 
most  of  these  curious  carvings,  the  complete  design  represents  a 
conventionalized  animal  form,  probably  a  bird.  Two  other  ex- 
amples of  this  class  of  work  from  the  central  altar  of  mound  3  are 
shown  on  pages  57  and  58.  Interesting  specimens  from  other 
mound  groups  are  figured  elsewhere.^ 

Most  of  the  carvings  are  upon  human  bones.  One  of  the  speci- 
mens from  the  Hopewell  Group,  Ross  County,  shows  the  figure 
of  an  ocelot  incised  upon  one  of  the  long  bones  of  a  large  bird. 
Other  examples  are  cut  in  antler  and  shell.  Fragments  of  wooden 
bowls  from  the  Hopewell  Group  show  the  same  type  of  decoration. 
A  stone  pipe  bowl  from  the  Liberty  Group,  representing  a  human 
head,  has  the  face  ornamented  with  this  form  of  decoration,  indi- 
cating its  use  in  face  and  body  painting.  This  highly  speciaUzed 
style  of  ornamentation  was  doubtless  applied  to  many  other  com- 
mon objects. 

This  peculiar  art  development  was  no  doubt  as  characteristic 
of  the  great  earthwork  area  as  that  of  the  Northwest  Coast  tribes 
is  of  the  region  which  they  inhabit.  It  is  probably  true  that  in  no 
section  of  America  north  of  Mexico  had  decorative  art  reached 
a  higher  plane  than  in  southern  Ohio. 

Altar  2  was  intact  but  contained  no  artifacts.  Altars  3,  4,  and 
6  had  been  broken  or  disturbed  by  the  plow. 

Altar  5  was  in  good  condition  and  is  shown  in  plate  9,  a.  This 
is  now  in  the  Cincinnati  Museum.  Its  cavity  was  filled  with 
ashes,  charcoal,  and  burnt  bone.  Among  the  ashes  were  found  a 
perforated  fossil  tooth  of  a  shark,  seventeen  shell  beads  of  various 
forms  and  sizes,  four  pearl  beads,  a  broken  point,  and  fragments 
of  bone  and  antler  implements. 

It  seems  probable  that  a  building  of  some  kind  occupied  the 
space  uncovered  by  this  trench,  possibly  one  of  a  series  of  earth- 
covered  structures  originally  forming  the  enclosure. 

We  are  apt  to  associate  earth-covered  buildings  with  the  Ankara, 
Pawnee,  Mandan,  or  other  western  and  northern  tribes,  forgetting 

1  C.  C.  Willoughby,  The  Art  of  the  Great  Earthwork  BuiUUre  of  Ohio,  Holmes  AnniverMury 
Volume,  Wasbin^on,  1916. 
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that  in  early  historic  times  it  was  the  custom  among  many  of  the 
southern  and  central  Indians  to  cover  the  walLs  (and  in  some 
instances  the  roof  also)  of  their  variously  shaped  buildings  with 
clay  or  earth.  The  Caddo,  Taensa,  Natchez,  Choctaw,  and  Biloxi 
are  among  the  tribes  who  followed  this  custom. 

It  was  suggested  by  Lewis  H.  Morgan  ^  many  years  ago  that 
long  earth-covered  conoimunal  houses  may  have  occupied  some  of 
the  embankments  of  the  great  earthwork  enclosures  of  southern 
Ohio. 

The  excavation  of  portions  of  this  low  embankment  seenLS  to 


OUTUMC  OF  a^^CK   l©,^ 


Figure  4 
Plan  of  Trench  c,  embankment  of  the  Great  Encloeure. 

indicate  that  possibly  in  this  instance  the  enclosure  may  originally 
have  been  formed  of  oblong  earth-covered  buildings,  erected  upon 
the  natural  surface  of  the  ground.  It  is  possible  that  they  may 
have  been  arranged  in  clan  groups,  something  after  the  manner  of 
the  great  tribal  circles  of  some  of  the  Plains  Indians.  As  the  build- 
ings decayed,  the  earth  covering  and  other  debris  would  be  added 
to  the  dark  earth  and  ashes  surrounding  and  covering  the  hearths, 
some  of  which  were  found  undisturbed  during  the  excavations. 
This  is  offered  as  a  suggestion  only,  and  may  be  worth  considering 
in  future  explorations  of  similar  earthworks. 

Trench  B,  To  the  north  of  trench  a,  the  embankment  ap- 
parently had  been  reduced  in  height  for  a  space  of  about  150  feet. 
This  part  was  not  explored.  To  the  northeast  of  this  leveled  portion, 
a  second  trench,  plate  1,  b,  the  same  width  of  the  first,  was  dug 

1  L.  H.  Morgan,  Hou§ea  and  Houte'Life  of  the  American  Aboriginest  Contributiona  to  North 
American  Ethnology,  Vol.  IV,  pp.  207-214. 
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for  a  distance  of  200  feet.  Nothing  of  special  interest  was  en- 
countered in  or  beneath  the  embankment  at  this  point.  One  small 
altar  containing  no  artifacts  was  unearthed  near  its  southwestern 
end,  and  seventeen  post-holes,  irregularly  arranged,  two  or  three 
ash-pits  or  ash-beds,  and  the  remains  of  a  child,  were  found  at 
intervals. 

Trench  C.  In  1890  the  exploration  of  the  embankment  at  c, 
plate  1,  was  continued  under  the  charge  of  Mr.  Saville.  Several 
ash-beds,  an  undisturbed  hearth  of  flat  limestones,  and  four  shallow 
graves  were  unearthed.    The  positions  of  these  are  shown  in  the 


FiauBE  5 
Plan  of  Trench  d,  embankment  of  the  Great  Enclosure. 


plan,  figure  4.  The  composition  of  the  embankment  at  this  point 
was  similar  to  that  shown  by  trench  d. 

Trench  D,  During  the  same  season,  Mr.  Ernest  Volk  also  ex- 
plored 150  feet  of  the  embankment  at  the  point  just  east  of  trench  c. 
The  results  are  indicated  in  figure  5. 

Several  hearths  were  found  in  the  eastern  half  of  the  excavation. 
These  consisted  of  one  to  three  layers  of  limestones  which  had  in 
most  cases  been  placed  on  a  thin  layer  of  surface  soil  overlying  a 
natural  stratum  of  clay.  Mixed  with  the  hearth  stones  and  cov- 
ering their  surface  were  ashes,  charcoal,  and  black  soil.  Many  of 
the  stones  were  partially,  and  a  few  wholly,  calcined  by  the  heat. 
The  deepest  of  these  hearths  was  only  14  inches  beneath  the  sur- 
face, but  none  of  them  had  been  disturbed  by  plowing.  The 
hearths  in  the  western  half  of  the  trench,  however,  were  nearer 
the  surface,  and  the  stones  had  been  scattered  by  the  plow  through- 
out this  area.    Mixed  with  the  ashes  and  black  soil  in  both  sec- 
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tions  were  potsherds,  flint  chips,  fragments  of  mica,  broken  bone, 
and  flint  implements,  broken  and  burnt  bones  of  various  animals, 
and  also  a  fragment  of  a  terra-cotta  figure  similar  to  those  from 
the  altar  of  mound  4. 

Six  post-holes  were  found,  symmetrically  arranged.    The  posi- 
tions of  these  are  shown  by  the  small  circles  in  the  plan.    They 


ObjecU  round  with  ski 


were  about  3  feet  in  depth.  The  smallest  was  7  inches,  and  the 
largest  was  12  inches  in  diameter.  They  may  have  formed  a  part 
of  the  supporting  timbers  of  a  large  structure.  Near  the  southern 
edge  of  the  black  soil,  in  the  western  part  of  the  trench,  portions  of 
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a  skeleton  were  found  which  had  apparently  been  disturbed  by 
cultivation.  Only  a  few  fragments  of  the  skull  were  unearthed, 
and  these  showed  contact  with  fire.  With  the  bones  were  nine 
undisturbed  flint  knives  lying  together,  figure  6,  a.  Seven  were 
leaf-shaped,  and  two  had  shallow  side  notches.  Five  of  these 
flint  knives  were  in  a  row,  points  to  the  north.  Above  these  were 
four  others,  with  points  to  the  south.  There  were  found  also  with 
the  bones,  a  flaked  knife,  b;  the  cut  lower  jaw  of  a  gray  wolf,  d; 
and  a  beaver  tooth  chisel,  c. 

At  the  time  of  the  exploration  of  mound  1,  a  trench  was  carried 
into  the  embankment  just  north  of  its  eastern  opening.    A  hearth 


Elerated  CItrIc  ud  Gr«l«d  Wt^,  looldtis  Drariy  wnt.  Mound  12  is  ghoim  in  ibt  diaUDW 
to  the  riatal  ol  the  eent«r. 

or  stratum  of  burnt  limestones,  6  to  10  inches  deep,  and  about 
30  feet  wide,  formed  its  base  at  this  point.  Dr.  Metz  writes  as 
follows  regarding  its  composition  in  the  vicinity  of  this  excavation: 

The  northeastern  section  of  the  embankment  for  a  distance  of  300  feet  was 
composed  of  ashes,  charcoal,  burnt  limestone,  and  earth,  in  which  were  in- 
numerable fragments  of  chipped  poinU,  implements,  pottery,  and  burnt  bone, 
also  many  perfect  implements,  beads,  etc.  This  part  of  the  embankment  was 
a  RTeat  place  to  make  surface  finds,  and  many  specimens  were  gathered  by 
eollectors. 

The  Elevated  Circle.  This  is  situated  on  what  was  originally 
an  oblor^  elevation  or  table-land,  formed  by  a  detached  portion  of 
the  first  river  terrace,  about  2-5  of  a  mile  long  and  550  feet  broad 
near  its  center.  The  central  portion  of  this  terrace  (see  plate  1, 
and  figures  2  and  7)  had  been  made  into  a  circular  elevation  by 
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cutting  two  deep  ditches  in  the  form  of  segments  of  circles  through 
the  hill.  According  to  Whittlesey's  measurements,  these  trenches 
were  70  to  85  feet  broad  at  the  top,  and  12  to  18  feet  deep.  The 
top  of  the  elevation  was  25  to  30  feet  above  the  field  of  the  great 
enclosure.  The  greater  portion  of  the  earth  taken  from  these 
great  trenches  had  undoubtedly  been  used  to  form  the  graded 
way,  which  connected  the  elevated  circle  with  the  great  enclosure. 
Probably  a  part  of  it  was  also  used  in  the  construction  of  the 
circular  embankment  upon  the  elevation. 

The  embankment  forming  the  elevated  circle  was,  in  Whittle- 
sey's day,  about  15  feet  across  and  two  feet  high.  The  enclosure 
formed  by  this  embankment  was  approximately  482  feet  in  diame- 
ter, north  and  south,  and  485  feet,  east  and  west,  and  contained 
two  mounds.  The  space  between  the  circle  and  the  edge  of  the 
embankment  upon  which  it  was  built  was  about  25  feet  wide,  with 
a  gradual  slope  outward. 

BURIAL  PLACES  WITHIN  THE  GREAT  ENCLOSURE 

General  Description.  Upon  the  northwestern  side  of  the  great 
enclosure  at  the  point  marked  e,  plate  1,  is  a  low  ridge,  which  was 
about  a  foot  in  height  above  the  general  level  of  the  field.  This 
ridge  had  been  plowed  since  1825.  Here  Dr.  Metz  had  noticed, 
in  various  places,  small  areas  covered  with  flat  river  stones,  which 
had  been  disturbed  by  plowing.  This,  in  connection  with  the  fact 
that  skeletons  had  been  unearthed  when  the  road  leading  across 
the  ridge  to  the  river  was  made,  led  to  the  conclusion  that  it  was 
the  site  of  an  ancient  cemetery.  Explorations  were  begun  by  Pro- 
fessor Putnam  on  September  22,  1886,  with  the  help  of  two  men, 
and  the  work  was  carried  on  till  October  2.  During  this  time 
graves  1  to  25  were  explored.  The  work  was  continued  in  October 
by  Dr.  Metz,  who  opened  seven  additional  graves  (26  to  32).  The 
plans  and  cross-sections  are  from  sketches  by  these  two  explorers. 
In  1889  and  1890,  other  portions  of  this  burial  place  were  excavated 
by  Mr.  Saville,  who  was  then  a  student  with  Professor  Putnam. 

The  interments  of  the  uncremated  bodies  were  usually  in  com- 
paratively shallow  graves,  many  of  which  were  carefully  con- 
structed and  outlined  with  flat  limestones  set  upright.  In  some 
instances,  a  wall  was  laid  at  the  head  and  foot  (see  plates  4  and  5). 
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The  bottoms  of  a  few  of  the  more  carefully  made  graves  were 
paved  with  fiat  stones,  and  upon  this  paving  the  body  was  ex- 
tended, usually  upon  its  back.  Comparatively  few  artifacts  were 
found  with  the  skeletons.  These,  however,  were  usually  of  such  a 
nature  as  to  show  conclusively  that  the  burials  were  contemporary 
with  the  people  who  built  these  mounds  and  enclosures.  The 
graves  were  usually  filled  with  earth,  and  covered  with  one  or 
more  layers  of  limestones,  which  in  some  instances  extended  be- 
yond the  limits  of  the  grave.  Other  graves  were  filled  with  stones. 
Still  others  were  without  the  side  and  end  stones.  These,  however, 
were  usually,  but  not  always,  partially  or  wholly  covered  with  a 
layer  of  stones  near  the  surface. 

The  graves  or  cineraria  containing  cremated  human  remains 
were  usually  small  excavations  outlined,  like  the  larger  graves, 
with  flat  limestones  set  upright.  They  were  circular,  or  in  the 
form  of  a  parallelogram.  Occasionally,  the  ashes  and  burnt  bones 
of  a  cremated  body  were  interred  in  the  grave  with  the  ordinary 
burial.  Sometimes  elaborate  stone  cists  were  constructed  for 
these  remains,  as  in  grave  27  (plates  3,  and  4,  h) .  Like  the  large 
graves,  these  cineraria  were  often  protected  by  a  layer  of  stones, 
at  or  near  the  surface.  Some  of  the  layers  covered  much  more 
space  than  was  occupied  by  the  grave  itself.  At  times,  the  cre- 
mated remains  were  placed  in  a  comparatively  shallow  excavation, 
and  covered  with  earth,  no  stones  being  used  in  connection  with 
the  burial. 

A  few  burnt  spaces  and  beds  of  ashes  were  found  in  the  cemetery 
where  bodies  may  have  been  burned,  but  it  seems  more  probable 
that  most  of  the  cremating  took  place  on  the  site  of  one  of  the 
large  mounds,  where  evidences  of  long  continued  and  intense  fires 
were  abundant.  Only  a  few  artifacts  were  found  with  the  cre- 
mated burials. 

Graves  Excavated  by  F.  W.  Putnami  1886.  Gravel.^  This  con- 
tained the  skeleton  of  an  adult  extended  upon  its  back,  head  to 
the  west  (see  plates  3,  and  4,  e).  The  grave  was  outlined  with 
upright  limestones.  Just  north  of  the  skull  was  a  large  shell  ves- 
sel; shell  beads  were  at  the  neck;  a  spool-shaped  ear-ornament  of 
copper  rested  in  each  hand;  and  near  the  left  tibia  were  found  a 

1  A  few  of  the  more  important  of  these  graves  are  described  by  Professor  Putnam  in  the 
Peabody  Museum  Reports,  Vol.  Ill,  pp.  556-662. 
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bead,  a  copper  pin,  a  flint  flake,  and  two  pieces  of  shell.  Withiii 
the  grave,  and  near  the  right  hand  of  the  skeleton,  rested  a  pile  of 
burnt  human  bones,  about  a  foot  in  diameter. 

Grave  2.  This  small  grave  contained  burnt  human  bones,  and 
was  outlined  with  eleven  flat  stones.  The  inside  measurements 
were:  length,  22  inches;  width,  11  inches;  depth,  10  inches  (plate 
4,  d).    The  grave  was  covered  with  two  large  flat  stones,  and 


n 
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several  small  ones.  Two  bea^is  and  an  ornament,  all  of  shell,  were 
found  with  the  bones. 

Grave  S.  Although  covered  with  stones,  and  having  the  general 
appearance  of  a  grave,  this  may  have  been  used  for  another  pur- 
pose. It  was  about  4  feet  in  diameter,  and  had  been  dug  in  the 
gravel  to  about  the  same  depth.  It  was  filled  with  black  soil, 
charcoal,  and  ashes.  It  had  much  the  appearance  of  a  cache-pit. 
No  human  remains  were  found  in  it. 

Grave,  4-  A  small  grave  with  stones  surrounding  it.  It  con- 
tained the  extended  skeleton  of  a  child,  head  to  the  east. 

Crave  5.  This  was  6i  feet  long,  33  inches  wide,  and  20  inches 
deep,  and  was  outlined  with  the  usual  upright  stones.  Four  large 
flat  stones,  upon  which  the  body  had  been  placed,  nearly  covered 
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Vol.  VIII,  No.  3,  Plate  4 


Crow  tPtkiM  of  (nvH  coDtunina  ikeleton*  or  crematsd  human  nnuiiw.  Burul  Plan  io 
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the  bottom  of  the  grave.  The  body  was  extended,  head  to  the 
east.  With  the  bones  of  each  hand  lay  a  spool-shaped  ear-orna- 
ment of  copper.  At  the  side  of  the  grave  near  the  left  shoulder 
were  two  pairs  of  similar  ornaments,  and  a  bone  point.  At  its 
foot  near  the  southern  comer  lay  a  conical  stone  object,  bear  teeth 
ornaments,  and  a  piece  of  galena.  Two  of  the  teeth  were  inlaid 
with  pearls.  Under  the  large  floor-stone  near  the  foot  of  the  grave 
were  several  flint  flaked  knives,  and  a  small  copper  blade  (figure  44, 
b).  Beneath  the  second  floor-stone  lay  the  two  discs  of  a  spool- 
shaped  ear-ornament,  and  a  portion  of  a  copper-covered  bead. 
Under  the  third  floor-stone  were  a  copper  bead,  and  a  band  of 
thin  copper.    These  objects  are  shown  in  plate  6,  a. 

Grave  6,  This  was  neatly  walled,  and  covered  with  twenty-one 
small  stones.  It  contained  two  skeletons,  which  are  shown  in 
plate  5,  b.  One  extended  on  its  back,  skull  to  the  west,  and  arms 
lying  at  full  length;  left  hand  over  hip,  and  the  right  a  few  inches 
away  from  side  of  hip.  The  legs  had  been  pushed  to  one  side  to 
make  room  for  the  second  body,  the  skull  of  which  was  just  below 
the  hips  of  the  first.  The  legs  of  the  second  body  were  somewhat 
drawn  up,  extending  by  the  side  and  partly  under  the  legs  of  the 
first.  The  bodies  were  both  adults,  the  extended  one  probably  a 
female,  and  the  other  a  male.  They  evidently  were  interred  at 
the  same  time. 

Grave  7.  This  is  shown  beyond  grave  6,  in  plate  5,  b.  ]t  is 
surrounded  by  eleven  stones  set  on  edge.  Dimensions,  30  by  16 
inches.  Its  bottom  was  partly  covered  by  seven  small  stones. 
It  contained  burnt  human  bones,  and  a  much  disintegrated  tobacco 
pipe.    A  cross-section  of  this  grave  appears  in  plate  4,  c. 

Grave  8,  This  proved  to  be  a  pile  of  gravel,  9^  feet  long  by  4 
feet  wide,  carefully  covered  with  many  stones,  6  to  12  inches  in 
diameter.  The  surface  soil  had  been  cleared  away  all  about  the 
gravel,  leaving  it  in  the  form  of  a  grave  mound,  but  there  were  no 
edge  stones.  No  skeleton  was  discovered  beneath  the  gravel.  To 
the  east  of  this  grave,  at  a  distance  of  3  feet,  was  the  edge  of  a 
fireplace,  6  feet  in  diameter,  where  the  clay  overlying  the  gravel 
had  been  burned  to  a  depth  of  3  or  4  inches. 

Grave  9.  Adult  skeleton,  head  to  the  west.  The  grave  was  not 
outlined  with  stones.    Bits  of  mica  were  near  the  right  side. 
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Grave  10.  Considerable  gravel,  and  about  thirty  stones  were 
over  this  g;rave,  which  contained  the  skeleton  of  an  adult  at  a 
depth  of  16  inches  from  the  surface.  The  skull,  which  is  durnn 
in  plate  25,  occupied  the  southwestern  comer,  and  rested  iqxa 
its  left  side.  A  small  axe  blade  of  cannel  coal  (figure  8,  b)  laj  nov 
the  right  arm  in  such  a  position  as  to  indicate  that  its  handle  had 
rested  in  the  hand  of  the  deceased.  Within  the  grave,  to  the  Bouiii 
of  the  leg  bones,  was  a  small  circle  of  upright  stones,  oonfvohig 
burnt  human  bones,  probably  the  remains  of  a  cremated  bo4y« 

Grave  11.  A  stone-covered  grave  that  had  been  disturbed  by 
the  plow.    No  bones  were  found. 

Grave  12.  This  was  close  to  grave  11.  It  contained  twoadoele- 
tons.  The  one  at  the  south  side  was  extended,  head  to  €he  esst. 
The  bones  of  the  second  skeleton  were  in  a  pile.  Beside  the  akuD 
lay  a  shell  ornament,  while  among  the  bones  a  short  distanodfEOm 
the  skull  lay  an  axe  blade  of  cannel  coal  (figure  8,  a) .  This  bimdhed 
skeleton  was  evidently  a  secondary  burial.  .    ' 

Grave  IS.  A  small  grave  carefully  made,  outlined  mUi  dde 
stones,  and  covered  with  twenty-six  small  stones;  probdi^  lor 
cremated  human  remains.    No  bones  were  found  in  it. 

Grave  H.  Of  small  size,  4  feet  long  and  1  foot  wide.  No  fauiiuui 
remains  found. 

Grave  15.  The  end  walls  of  this  grave  were  carefully  constractedy 
but  the  sides  were  made  by  simply  placing  a  row  of  stones  in  the 
clay.  The  bottom  of  the  grave  was  not  paved,  the  body  being 
placed  upon  the  natural  gravel  bed,  with  its  head  to  the  west. 
The  foot  bones  and  skull  touched  the  opposite  ends  of  the  grave. 
A  flaked  knife  lay  near  the  left  shoulder.  At  the  neck  were  two 
shell  beads.  A  copper  band  rested  upon  the  breast  bone,  and  a 
copper  ear-ornament  lay  with  the  bones  of  each  hand.  A  number 
of  flaked  knives  were  also  found.  These  specimens  are  shown  al 
the  left  in  plate  7,  a. 

Grave  16.  This  was  nearly  circular  in  form,  about  4  feet  m 
diameter,  and  was  outlined  with  twenty-one  stones.  Resting  on 
the  stones  at  the  bottom  of  the  grave  were  cremated  human 
remains. 

Grave  17.  Just  north  of  grave  15,  their  side  walls  adjoining. 
The  body  had  been  buried  in  clay.  Small  stones  covered  top  of 
grave. 
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Gr(W€  18.  This  had  been  dug  in  gravel  to  the  depth  of  3  feet, 
and  had  over  it  a  pile  of  gravel  8  inches  high,  surrounded  by  small 
stones  set  on  edge.  The  skeleton  lay  with  its  head  to  the  south- 
east. Near  the  right  shoulder  rested  a  large  shell  vessel.  Two 
perforated  bear  teeth,  an  ear-ornament  of  copper,  and  a  small 
plate  of  hammered  copper  were  at  the  neck;  an  ear-ornament  of 
the  usual  form  had  been  placed  in  either  hand  (plate  6,  c).  The 
skull  from  this  grave  is  shown  in  plate  26. 

Grave  19.  Surrounded  and  covered  with  stones.  Gravel  pile 
over  it.    Contained  skeleton  of  child. 

GroLve  20.  A  small  circular  grave  outlined  with  upright  stones. 
It  contained  the  skeleton  of  a  child  in  a  flexed  position,  lying  on 
its  left  side,  facing  north.  With  the  remains  were  a  small  copper 
blade,  the  bone  of  a  turkey,  a  flaked  knife,  an  axe  blade,  and  four 
small  concretions  of  curious  form,  two  of  which  are  cup-shaped. 
These  are  shown  in  the  group  at  the  right,  plate  7,  a. 

Grave  21.  Small,  about  2  by  3  feet,  and  2  feet  in  depth.  Out- 
lined and  covered  with  stones.  It  contained  burnt  human  bones, 
and  fragments  of  a  thin  copper  ornament  (plate  4,  g). 

Grave  22.  This  had  been  partially  destroyed  by  the  plow.  It 
was  the  small  stone-covered  grave  of  a  child. 

Grave  23.  An  area  7  feet  long  and  4  feet  ^ide,  covered  with  flat 
stones.  This  had  been  dug  to  a  depth  of  4  feet,  and  filled  with 
loose  gravel  and  mixed  earth.    No  human  remains  were  found. 

Grave  2^.  This  proved  to  be  nearly  a  duplicate  in  size  of  grave 
23.  Unlike  the  latter,  however,  its  bottom  was  paved  with  forty- 
nine  flat  river  stones,  6  to  12  inches  in  diameter.  In  the  eastern 
half  of  the  grave,  fragments  of  a  skeleton  were  found  resting  on 
the  pavement,  the  skull  against  the  northern  bank.  Two  flint 
knives  and  a  few  potsherds  were  taken  from  the  grave.  Over  the 
l)ones  was  a  pile  of  about  three  hundred  river  stones,  6  to  18  inches 
in  diameter,  completely  filling  the  grave  (plate  4,  f).  Mixed  with 
the  stones  was  loose  black  earth,  evidently  the  result  of  infiltration. 

Grave  25.  Outlined  with  flat  limestones.  Skeleton  extended  on 
back  with  head  to  the  west.  Several  flint  flakes  rested  on  the  right 
scapula,  which  was  much  decayed. 

Cache-pits  and  Post-holes.  To  the  northeast  of  grave  21,  a  stone- 
covered  pit  was  located,  which  had  been  dug  to  the  depth  of  3  feet 
in  disturbed  earth  to  the  hard  gravel.   No  human  bones  were 
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found,  only  a  few  potsherds  and  bones  of  animals.  In  addition 
to  the  above,  Professor  Putnam  found  a  small  number  of  post- 
holes,  burnt  areas,  and  what  appear  to  be  cache-pits,  whidi  aie 
located  upon  the  plan. 

Grave  25,  explored  October  2,  was  the  last  one  opened  by  Ptt>- 
fessor  Putnam,  in  this  cemetery.  The  work  was  continued  during 
a  portion  of  the  month  by  Dr.  Metz,  who  explored  graves  26  to 
32.  These  were  in  the  northern  portion  of  this  cemetery.  The 
following  account  is  from  the  notes  of  Dr.  Metz. 

Graves  Excavated  by  C.  L.  Metz,  1886.  Grave  26.  An  irregular 
area  covered  with  flat  stones,  15^  feet  in  length,  and  5  feet  in 
width  at  its  widest  point.  Beneath  the  stones  a  pit  9  feet  long  and 
4  feet  wide,  had  been  dug  to  a  depth  of  3  feet.  This  contained 
black  soil,  sand,  and  gravel.  On  the  bottom  near  its  center  lay  a 
piece  of  mica;  near  its  northern  end  a  post-hole,  10  inches  in 
diameter  and  19  inches  deep,  had  been  sunk  beneath  the  level  of 
the  floor.    No  human  remains  were  found. 

Grave  27.  This  was  a  stone-covered  space,  12  feet  long  and  6  feet 
wide.  On  removing  the  stones,  two  pits  were  discovered  (see 
longitudinal-section,  plate  4,  h).  Pit  1  was  4  feet  wide,  and  had 
been  dug  to  the  same  depth.  It  contained  dark  earth,  a  few  animal 
remains,  and  burnt  stones.  Pit  2  was  filled  with  stones,  as  shown 
in  the  drawing.  A  little  north  of  the  center,  pit  2,  was  a  cist  (a'), 
18  inches  long  and  12  inches  high,  containing  fragments  of  human 
bones;  and  against  a  portion  of  the  temporal  bone  rested  one-half 
of  a  copper  ear-ornament.  Shell  beads  were  also  found  with  the 
bones.  At  the  southern  end  of  the  pit,  and  near  its  bottom,  a 
second  cist  (b')  was  discovered,  containing  cremated  human  bones 
and  the  remains  of  a  pair  of  copper  ear-ornaments.  There  were  no 
indications  that  the  burning  of  the  bodies  had  been  carried  on  in 
the  pit.  The  cremating  had  evidently  taken  place  elsewhere,  and 
the  ashes  and  partially  burnt  bones  placed  in  the  tomb  made  to 
receive  them. 

Grave  28,  This  had  been  dug  to  a  depth  of  little  more  than  3 
feet,  and  measured  6  feet  long  by  4  feet  wide.  The  stone-covered 
area  over  the  grave  was  10  feet  long  by  4J  feet  wide.  These  stones 
were  covered  to  a  depth  of  9  inches  by  surface  soil.  The  grave 
contained  the  extended  skeleton  of  an  adult,  head  to  the  south- 
west.   No  artifacts  were  found  with  it. 
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Grave  29.  Sides  and  ends  lined  with  upright  stones.  Adult 
skeleton,  placed  face  downward,  legs  flexed  on  thighs.  Bones 
badly  broken  by  four  large  stones  which  lay  over  the  skeleton. 
The  stones  covering  the  grave  extended  6  to  8  inches  beyond  the 
edge  of  the  excavation  (plate  4,  a). 

Grave  30,  A  crescent-shaped  arc  of  stones,  5  feet  long  and  1  to 
2  feet  wide,  under  which  was  a  pit  2  feet  deep  and  8  inches  wide, 
containing  black  soil  and  ashes,  a  fragment  of  unio  shell,  and  a 
few  animal  bones.  No  human  remains,  recognized  as  such,  were 
found. 

Grave  31,  A  space  3  feet  long  and  12  inches  wide,  covered  with 
the  usual  flat  stones.  Beneath  this  was  a  pit,  2  feet  long,  8  inches 
wide,  and  3i  feet  deep.  At  its  bottom  was  about  a  foot  of  white 
ashes  containing  a  few  fragments  of  animal  bones;  above  the 
ashes  was  a  stratum  of  gravel,  the  remainder  of  the  pit  being 
filled  with  black  soil. 

Grave  32,  An  oval  stone-covered  area,  4  feet  long  and  3  feet 
wide,  under  which  was  a  grave  in  the  form  of  a  parallelogram, 
30  inches  long,  24  inches  broad,  and  6  inches  deep.  This  was  out- 
lined with  flat  limestones.  It  contained  burnt  human  bones 
covered  with  a  layer  of  sand  and  ashes,  in  which  were  found  a 
long  implement  of  bone,  and  several  awls  and  needles  of  the  same 
material  (plate  4,  b) . 

Graves  Excavated  by  M.  H.  Saville,  1889-90.  In  connection 
with  other  work  for  the  Museum  at  this  group  of  mounds,  in  1889, 
Mr.  Saville  explored  the  small  area  of  this  burial  place  lying  to 
the  west  of  the  roadway  (see  plate  3). 

Grave  1-a,  The  principal  burial  in  this  grave  lay  2  feet  beneath 
the  surface,  head  to  the  southwest.  A  large  busycon  shell  vessel 
rested  near  the  left  side  of  the  skull,  and  near  the  left  shoulder 
were  several  flaked  knives.  On  the  upper  part  of  the  breast  lay 
a  copper  band,  3  inches  long  and  2  inches  wide,  with  the  sides  bent 
over.  This  was  similar  to  the  bent  copper  bands  from  graves  5 
and  15,  although  somewhat  larger.  The  bones  of  a  second  skeleton 
were  scattered  over  the  lower  half  of  the  first.  Its  pelvis  was  in 
three  pieces;  its  skull  lay  near  its  feet  bones,  while  the  lower  jaw 
rested  a  foot  from  it.  The  earth  covering  the  upper  portion  of  the 
first  skeleton  had  been  burned;  and  about  a  foot  above  the  head 
and  shoulders,  and  the  same  distance  below  the  surface,  was  a 
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bed  of  burnt  human  bones,  12  inches  in  diameter,  and  an  inch 
thick.    A  layer  of  flat  limestones  covered  this  cremated  burial. 

Grave  2-a.  Beneath  a  layer  of  burnt  earth  mixed  with  ashes, 
14  inches  from  the  surface,  was  a  much  decayed  skeleton,  head  to 
the  southwest.    No  artifacts  were  found  with  it. 

Grave  3-a,  Covering  this  interment  was  a  layer  of  limestones. 
The  body  had  been  placed  with  the  head  to  the  south.  It  lay  15 
inches  from  the  surface.  Near  the  left  side  of  the  pelvis  were  the 
remains  of  a  large  shell  vessel.  Near  the  west  side  of  this  grave 
was  a  small  circular  altar-like  structure  of  burnt  clay,  21  inches 
across,  with  a  basin  12  inches  in  diameter  and  4  inches  deep,  con- 
taining mixed  soil  and  charcoal.  This  altar  was  nearly  4  feet 
below  the  surface. 

Grave  ^-a.  This  contained  the  skeleton  of  a  child.  It  lay  with 
head  to  the  south,  and  near  the  top  of  the  skull  was  a  fragmentary 
pottery  vessel. 

Grave  5-a,  One  foot  beneath  the  surface,  a  layer  of  limestones 
was  uncovered.  On  removing  these  stones,  a  grave  extending  9 
feet  north  and  south  was  found.  It  was  outlined  with  flat  stones 
set  upright,  and  was  4  feet  8  inches  wide  at  the  center,  and  3  feet 
wide  at  the  ends.  Just  within  the  upright  lining  stones,  at  either 
end,  lay  a  large  limestone  slab.  This  carefully  constructed  grave 
contained  two  adult  skeletons,  extended  heads  to  the  south.  The 
skull  of  the  skeleton  to  the  west  had  been  destroyed  by  the  digging 
of  a  hole  for  a  fence  post.  Some  of  the  fragments  which  remained 
were  impregnated  with  copper  salts,  showing  that  some  article 
of  copper,  small  pieces  of  which  were  found,  had  been  deposited 
in  contact  with  it.  The  skeleton  in  the  eastern  portion  of  the 
grave  was  lying  partly  upon  its  left  side.  In  each  hand  rested  a 
spool-shaped  ear-ornament  of  copper.  At  the  feet  of  each  body 
a  busycon  shell  vessel  had  been  placed.  Between  the  adult 
skeletons  and  near  the  right  shoulder  of  the  first,  were  the  remains 
of  a  child,  a  shell  vessel,  and  several  small  pieces  of  copper.  Be- 
tween the  lower  limbs  of  the  adult  skeletons  were  a  considerable 
quantity  of  human  remains,  two  pieces  of  galena,  and  a  thick  piece 
of  mica,  which  had  also  been  subjected  to  the  action  of  fire. 

Grave  6-a.  This  contained  only  a  part  of  the  skeleton,  the  skull 
and  bones  of  the  upper  part  of  body  having  been  washed  out  of 
the  embankment  formed  by  the  roadway. 
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Grave  7-a.  An  extended  burial,  head  to  the  north.  Bones 
much  decayed.    No  artifacts. 

Grave  8-a.  A  much  decayed  skeleton,  2  feet  from  the  surface, 
head  a  little  west  of  south.  Large  lunestones  were  at  the  head  and 
foot  of  the  grave  which  was  covered  with  a  stone  layer.  Twelve 
inches  west  from  the  edge  of  the  grave  were  two  large  stone  slabs 
beneath  which,  at  a  depth  of  2  feet,  was  a  mass  of  burnt  human 
bones,  4  inches  in  depth,  occupying  a  space  3  feet  long  and  1^  feet 
wide. 

Grave  9-a.  This  contained  a  flexed  skeleton,  lying  upon  its 
left  side,  head  to  the  east.  Near  the  feet  and  leg  bones  was  a  bed 
of  cremated  human  remains,  2  feet  from  the  surface. 

Cache-pits  and  Other  Remains.  A  few  feet  southeast  of  grave 
2-a,  and  6  inches  below  the  surface,  a  bed  of  flat  limestones,  4  feet 
long  and  2  feet  wide,  was  found.  At  its  western  end,  and  10  inches 
from  the  surface,  was  a  mass  of  burnt  bone,  presumably  human, 
in  small  fragments. 

A  short  distance  to  the  west  of  grave  3-a,  and  the  circular  altar, 
was  a  hearth  or  burnt  space,  3  feet  long  by  2  feet  wide.  To  the 
east  of  grave  8-a  was  a  stone-covered  pit  containing  large  masses  of 
burnt  clay  and  charcoal. 

A  few  cache-pits  and  post-holes  occurred,  mostly  to  the  south- 
west of  these  burials.  The  pits  were  usually  4  to  6  feet  deep,  and 
30  to  40  inches  in  diameter.  They  contained  charcoal,  ashes,  burnt 
clay,  potsherds,  and  animal  bones.  The  post-holes  were  usually 
about  10  inches  in  diameter,  and  18  to  24  inches  deep. 

Work  was  continued  in  this  cemetery  by  Mr.  Saville  in  1890  in 
the  southeastern  portion,  within  the  area  enclosed  by  broken  lines. 

Grave  5-b,  This  burial  was  less  than  a  foot  from  the  surface, 
and  was  extended  upon  the  back.  Near  the  right  shoulder  was  a 
sandstone  pipe  of  unusual  form,  figure  11,  b.  Near  the  left  elbow 
was  a  small  pile  of  stones,  and  near  the  right  foot,  a  flaked  knife. 
If  stones  originally  covered  the  grave,  they  were  probably  disturbed 
by  the  plow,  and  removed. 

Grave  6-b.  This  contained  a  single  extended  skeleton,  upon  a 
pavement  of  flat  stones  (plate  5,  a).  The  tops  of  the  well-made 
walls  at  the  head  and  foot  were  12  inches  from  the  surface,  and 
the  sides  of  the  grave  were  outlined  with  flat  stones  set  upright. 
In  the  right  hand  of  the  skeleton  rested  a  piece  of  galena,  and  the 
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worked  lower  jaw  of  a  bear.  In  the  left  hand,  two  small  pieces 
of  galena  had  been  placed.  The  stones  forming  the  foot  of  the 
grave  lay  over  a  filled  pit  of  unusual  extent.  This  was  about  3  feet 
in  diameter,  and  had  been  excavated  to  a  depth  of  10  feet.  It  was 
filled  with  burnt  clay  and  charcoal,  mixed  with  a  few  animal 
bones  and  flaked  stones.  Small  piles  of  stones,  five  or  six  in  a  pile, 
were  found  at  various  depths. 

Grave  7-b,  The  body  was  extended,  head  to  the  southeast,  and 
lay  about  12  inches  beneath  the  surface.  The  grave  was  not  paved, 
but  was  outlined  with  the  usual  flat  stones  set  on  edge.  Near  the 
left  tibia,  fourteen  unperforated  canine  teeth  of  the  bear  were 
lying  in  a  pile,  together  with  a  piece  of  much  decayed  worked 
antler,  evidently  the  handle  of  the  flint  knife  found  near  it.  There 
was  also  a  small  rudely  chipped  knife,  probably  unfinished. 

Grave  8-b.  This  was  without  the  outline  of  upright  stones,  and 
contained  the  skeleton  of  a  child,  2  feet  9  inches  beneath  the  sur- 
face. Near  the  skull  rested  a  large  busycon  shell  food  vessel, 
within  which  was  a  large  imio  shell  spoon.  A  similar  spoon  and 
one  valve  of  a  imio  shell,  unworked,  lay  near  the  vessel.  This 
burial  is  shown  in  plate  5,  c. 

Grave  9-b,  A  few  feet  to  the  south  of  grave  &-b,  excavations 
revealed  a  layer  of  stones  a  few  inches  beneath  the  surface.  This 
is  shown  in  the  background  in  a,  plate  5.  Upon  removing  this 
layer,  other  stones  were  found,  and  nearly  a  cart-load  was  taken 
out.  Three  inches  under  the  lower  layer  of  stones,  and  S  feet  9 
inches  from  the  surface,  was  the  extended  skeleton  of  an  adult 
male.  Three  inches  from  the  right  side  of  the  skull  lay  a  pottery 
vessel,  crushed  by  the  weight  of  the  stones  above.  Within  it 
was  a  unio  shell  spoon.  Against  the  pot  rested  a  large  busycon 
shell  vessel,  and  against  this  was  a  sheet  of  mica.  Among  the 
bones  of  the  right  hand  were  two  ear-ornaments  of  copper,  and 
in  the  left  hand  two  similar  but  less  well-preserved  ornaments. 
On  the  left  side,  between  the  arm  bones  and  ribs,  were  scattered 
nineteen  small  shell  beads,  and  six  bone  awls  or  pins  with  points 
toward  the  shoulder.  Resting  oh  the  awls  were  a  flaked  knife  of 
chalcedony,  and  a  copper  pin  (plate  7,  c). 

Grave  10-h.  This  was  small,  and  contained  cremated  human  re- 
mains and  a  copper  pin  or  awl.  About  3  feet  to  the  southwest  was 
another  similar  interment,  without  artifacts. 
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Grcwe  11-b.  The  skeleton  was  extended  21  inches  beneath  the 
surface,  head  to  the  west.  The  grave  was  neither  outlined  nor 
covered  with  stones.  A  small  quantity  of  mica  lay  near  the  left 
femur.    The  bones  were  much  decayed. 

Grave  12-b,  The  most  westerly  of  the  graves  in  this  group.  The 
skeleton  lay  3  feet  beneath  the  surface  under  a  few  limestones. 
Some  of  the  bones  were  disarranged.  Both  bones  of  each  lower  leg 
were  broken  squarely  across  at  about  a  third  of  their  length  below 
the  knee.  The  extremities  of  the  right  leg  laj'^  nearly  at  right  angles 
across  the  right  femur  just  below  its  center,  while  those  of  the 
left  extended  diagonally  downward  from  near  the  center  of  the 
left  femur.  The  foot  bones  occupied  their  normal  position  in  rela- 
tion to  the  lower  portions  of  each  tibia  and  fibula.  The  skull  was 
twisted  from  its  natural  position,  its  right  side  resting  upon  the 
upper  portion  of  the  right  humerus.   Near  the  skull  lay  a  busycon 


Figure  9 
Graves  north  of  Mound  14. 

shell  vessel,  and  an  antler  needle  16  inches  long  and  f  of  an  inch 
in  diameter. 

Cache-pits.  Five  pits  occupied  the  positions  shown  in  the  plan. 
Most  of  these  were  4  to  6  feet  deep,  and  about  30  inches  in  diame- 
ter at  the  top.  From  the  surface  downward,  the  contents  of  pit 
1  were  as  follows:  6  inches  of  black  soil;  33  inches  of  clay;  9 
inches  of  gravel ;  and  27  inches  of  charcoal,  burnt  clay,  and  pieces 
of  bone  and  chert.    The  contents  of  the  other  pits  were  similar. 

Graves  Excavated  by  Ernest  Volk,  1905.  To  the  northeast  of 
the  group  of  seven  altar-mounds  in  the  southeastern  part  of  the 
great  enclosure,  a  few  graves  were  explored  by  Mr.  Volk  for  the 
Museum  in  1905.  These  were  similar  to  the  burials  in  the  north- 
western portion  of  the  enclosure  already  described.  The  top-soil 
to  the  northeast  of  the  altar-mounds  was  12  inches  deep.  Beneath 
this,  and  covering  the  graves,  was  a  6-inch  layer  of  sand  and  gravel. 
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The  pebbles  in  the  gravel  were  very  small,  and  the  layer  was  ap- 
parently not  a  natural  deposit.  This  stratum  spread  out  north- 
ward from  the  base  of  mound  14  for  about  50  feet. 

Grave  1-c.  This  was  found  just  beneath  the  layer  of  Band  and 
gravel.  It  was  outlined  with  a  few  flat  stones  set  upright  (figure  9, 
Ic).    The  burial  was  of  an  adult,  lying  upon  its  back,  head  to  the 
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<  iiMdIni  Md  bodldu.  (1/3.) 


south,  at  a  depth  of  2  feet.  Near  the  neck  were  a  number  of  dis- 
coidal  shell  beads,  and  at  the  wrists  the  remains  of  bracelets  of 
similar  beads  and  small  perforated  shells.  Near  the  left  shoulder 
were  fifteen  flaked  knives  in  a  heap,  which  had  probably  been 
deposited  in  a  bag  or  similar  receptacle.  Not  far  from  these  were 
two  needles  and  two  perforators  of  bone,  and  a  pile  of  perforated 
marginella  shells.  Just  beyond  were  two  large  bone  bodkins,  one 
of  which  was  decorated,  lying  with  their  heads  together,  the 
points  in  opposite  directions.    Both  were  perforated  for  suspension 
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(figure  10).  Near  the  left  tibia  were  fragments  of  what  was  prob- 
ably a  shell  spoon.  Upon  the  right  side  of  the  skeleton,  about 
half-way  between  the  shoulder  and  elbow,  and  at  a  distance  of 
one  foot,  was  a  small  heap  of  burnt  bones  of  an  adult.  To  one 
side  and  beneath  one  of  the  stones  outlining  the  grave  were  numer- 
ous unbumt  bones  of  children. 

Grave  2-c,    A  short  distance  to  the  south  of  grave  1-c  was  found 
a  circular  layer  of  eleven  stones,  just  below  the  reach  of  the  plow. 


Figure  11 

Tobacco  pipes:  a.  From  grave  beneath  the  base  of  Mound  1 ;  b,  Grave  5-b,  Burial  Place  e. 
Great  Enclosure;  c.  Grave  in  embankment  of  Elevated  Circle;  d.  Grave  2-c, 

north  of  Mound  14      (1/3.) 

The  diameter  of  the  circle  was  a  little  less  than  5  feet.    The  follow- 
ing description  is  from  Mr.  Volk's  report: 

Took  the  top  slab  off  and  found  under  it  several  pieces  of  crania  of  children. 
On  the  northeast,  among  the  slabs  and  touching  them  were  fragments  of  bones 
of  infants.  On  the  east,  between  the  small  stones  below  the  large  slab  were 
also  fragments  of  small  human  crania.  One  half  of  the  skull  of  a  child  lay 
bowl  up,  and  another  alongside  of  this,  bowl  down.  Other  parts  of  children's 
bones  were  lying  among  the  stones.  Under  the  portion  of  skull  which  lay 
bowl  down,  I  found  a  fragment  of  tibia,  two  fragments  of  rib,  and  a  piece  of 
breast  bone,  and  near  the  skull  fragment,  a  portion  of  a  jaw  with  teeth. 

On  removing  the  slab  from  the  northwest  side  of  the  circle,  I  found  char- 
coal and  ashes.  Under  the  west  slab  was  a  small  pit,  18  inches  in  diameter, 
and  8  inches  in  depth,  which  was  filled  with  burnt  and  calcined  human  bones, 
apparently  of  an  adult  or  adults,  and  also  a  sandstone  pipe  [figure  11,  d],  and 
a  shell  bead.  Just  south  of  the  pit  were  more  fragments  of  the  bones  of  in- 
fants.   None  of  the  infant  bones  from  this  grave  were  burned. 
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Grmie  S-e.  A  double  grave  outlined  with  limestones  set  on  edge, 
and  covered  with  flat  stones  of  various  sizes.  The  grave  was 
divided  by  an  oblong  stone  of  symmetrical  shape  placed  across 
its  center.  In  the  eastern  half  were  portions  of  the  skull  and 
humerus  of  an  adult ,  and  upon  either  side  of  the  skull  lay  a  busycon 
shell  vessel,  and  the  remains  of  two  unio  shells,  evidently  used  for 
spoons. 

The  western  half  of  the  grave  contained  a  few  pieces  of  human 
bones.  Upon  removing  the  long  slab  dividing  the  grave,  fragments  of 
the  bones  of  children  and  adults  mixed  with  earth  were  discovered. 

A  short  distance  to  the  north  of  this  grave,  a  stone-covered 
space  (4,  c)  was  found,  7J  feet  long  and  3  feet  wide.    No  burials 


'V  ^*^  i^,  i'.Wfli'-iS*'! 


were  encountered  beneath  the  stones.  This  seems  to  be  anali^ous 
to  the  stone-covered  pits,  containing  no  skeleton,  found  in  the 
cemetery  in  the  northwestern  part  of  the  enclosure,  which,  if  not 
actually  graves,  must  be  closely  related  to  them. 

Mr.  Volk  found  also  one  or  two  additional  burials  and  stone- 
covered  spaces  while  excavating  in  the  great  enclosure,  near  the 
roadway  to  the  west  of  the  earth  circle  surrounding  mound  2. 


THE  MOUNDS  AND  THEIR  CONTENTS 

Mouod  1.  This  stood  near  the  northeastern  entrance  to  the 
main  enclosure.  It  was  56  feet  in  diameter,  measuring  from  the 
outer  edge  of  the  low  stone  wall  which  outlined  its  base,  and  a 
little  less  than  5  feet  in  elevation.  The  wall  was  about  2  feet 
in  width,  and  a  foot  in  height.  The  general  construction  of  the 
earthwork  is  shown  in  the  cross-section,  figure  12.     Only  one 
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original  burial  was  found  above  the  concrete  layer  which  formed 
the  base  of  the  mound.  All  others,  with  the  exception  of  intrusive 
interments,  occurred  just  below  this  layer. 

The  term  concrete  is  used  throughout  this  paper  to  designate  a 
layer,  usually  about  2  to  4  inches  thick,  composed  principally  of 
gravel,  coarse  sand,  and  ashes,  cemented  into  a  compact  mass. 
In  some  instances,  traces  of  what  appears  to  be  iron  are  seen;  but 
the  principal  cementing  material  is  probably  lime,  produced  by 
the  accidental  reduction  of  limestones  in  the  great  fires.  The 
lime  thus  produced,  mixed  naturally  with  the  wood  ashes,  prob- 
ably formed  the  cementing  ingredient.  In  one  of  the  limestone 
hearths  of  trench  d,  in  the  great  embankment,  Mr.  Volk  found 
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many  of  the  stones  partly,  and  a  few  wholly,  reduced  to  lime  by 
the  intense  heat. 

The  work  of  exploration  was  begun  in  1882,  when  Professor 
Putnam  and  Dr.  Metz  cut  five  trenches  from  its  periphery  through 
to  the  center,  where  a  fireplace,  7  feet  in  diameter,  was  found  con- 
taining four  pottery  vessels  (figure  13).  Mixed  with  the  ashes 
were  charcoal,  flint  flakes,  charred  com  and  corn-cobs.  The  pot- 
tery vessels  are  illustrated  in  plates  22,  g,  h,  i,  and  23.  At  the 
bottom  of  the  trench  in  the  southwestern  portion  of  the  mound, 
a  single  layer  of  round  flat  river  stones  was  found,  18  inches  wide, 
extending  4  feet  to  the  northwest  (number  15  of  figure  13).  The 
stones  were  carefully  placed,  and  overlapped  each  other  like  roof 
tiles.  Beneath  the  stones  was  a  layer  of  ashes  and  burnt  earth, 
the  ashes  6  inches  and  the  burnt  earth  4  inches  deep.  Fragments 
of  what  Dr.  Metz  thought  to  be  burnt  human  bones  were  found  on 
the  burnt  earth. 
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In  1886,  the  work  of  exploration  was  again  taken  up,  and  com- 
pleted.   The  following  is  from  the  notebook  of  Dr.  Metz: 

Grave  1  was  under  the  layer  of  concrete,  length  8  feet  4  inches,  width  4  feet 
8  inches.  The  grave  contained  18  inches  of  gravel  resting  on  a  bed  of  bluish 
ashes,  1^  inches  thick.  In  these  blue  ashes  were  two  lines  of  white  ashes,  2 
inches  wide,  and  extending  the  full  length  of  the  grave.  In  these  white  ashes, 
small  hard  concretions,  similar  to  the  white  substance  taken  from  the  flues 
under  mound  3,  were  found.  Beneath  the  ashes  was  a  layer  of  fine  gravel  and 
sand.  At  the  eastern  end  of  the  grave,  and  below  the  ashes,  a  stone  about  a 
foot  long  stood  upright.  At  the  opposite  end  were  five  similar  stones,  with 
their  upper  ends  just  protruding  through  the  ashes.  A  few  inches  from  the 
first  stone  lay  the  head  of  a  well-preserved  skeleton  of  an  adult  female.  At  its 
knees  rested  a  unio  shell  spoon.  To  the  right  was  the  skeleton  of  a  child.  Near 
its  head  lay  three  bone  awls,  a  bundle  of  bone  needles,  and  several  flaked  knives 
of  flint.  At  the  left  foot  was  a  unio  shell  fiilled  with  a  red  substance.  Several 
flaked  knives,  some  broken,  were  also  found  near  the  shell. 

A  little  to  the  west  of  this  double  burial,  and  above  the  layer  of 
concrete  forming  the  base  of  the  mound,  was  a  mass  of  clay  burned 
to  a  red  color,  having  the  form  of  a  truncated  pyramid  (niunber  9, 
figures  12  and  13).  It  was  12  inches  high,  its  base  and  top  meas- 
uring 5  feet  and  3  feet  respectively. 

Upon  this  lay  a  skeleton  in  flexed  position,  face  downward.  Around  the 
skeleton  and  covering  it  was  a  structure  of  worked  clay,  5  to  7  inches  thick. 
The  space  between  the  bones  and  clay  covering  was  filled  with  fine  soft  black 
earth,  from  which  the  bones  were  easily  separated.  Fragments  of  a  few  bone 
awls  were  taken  from  the  grave,  one  being  finely  ornamented. 

To  the  southeast  of  this  altar-like  structure,  and  beneath  the 
concrete  layer,  at  a  depth  of  nearly  7  feet  from  the  surface  of  the 
mound,  another  grave  was  found,  containing  a  single  skeleton 
(number  12).  It  lay  in  a  horizontal  position,  head  to  the  north- 
west, the  left  arm  flexed  on  the  chest,  and  the  right  arm  flexed 
back  parallel  to  the  trunk. 

Still  farther  to  the  southeast,  at  a  distance  of  about  4  feet,  and 
also  beneath  the  concrete  layer,  lay  a  skeleton  in  a  horizontal 
position,  head  to  the  southeast  (number  13).  No  artifacts  were 
found  in  either  of  these  graves. 

Twelve  inches  west  from  the  central  stake,  and  beneath  the 
concrete  layer,  was  a  grave  containing  three  skeletons  of  adults 
(number  16).    The  following  description  is  by  Dr.  Metz: 
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The  grave  was  8  feet  long  and  4^  feet  wide,  and  extended  northwest  and 
southeast.  Depth  from  the  surface  of  the  mound  6  feet.  The  three  crania 
were  in  a  line,  and  about  a  foot  apart.  At  the  feet  of  the  skeleton  at  the  south- 
em  side  of  the  grave,  lay  a  large  marine  shell  vessel,  several  shell  ornaments, 
and  large  pearls;  at  the  left  knee  rested  a  shell  spoon;  and  gripped  in  the  left 
hand  was  a  marine  shell,  cut  and  perforated,  probably  a  drinking  vessel  [plate 
7,b]. 

Nothing  was  found  with  the  skeleton  in  the  middle  of  the  grave.  With  the 
third  skeleton  occupying  the  northern  side  of  the  grave  were  more  than  200 
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Plan  of  Mound  1 :  0,  Altar  with  enclosed  skeleton;  11,  Small  altar;  1,  12, 13, 
16,  Graves  beneath  concrete;  15,  Stone-covered  space. 

pearl  beads,  and  a  stone  pipe  with  2  bowls.  The  latter  lay  near  the  right  knee, 
and  the  former  were  found  by  the  side  of  the  right  tibia.  [The  pipe  is  illus- 
trated in  figure  11,  a.] 


Four  intrusive  burials  of  later  Indians  were  encountered  near 
the  surface.  The  deepest  of  these  was  22  inches.  The  positions 
of  two  of  these  are  shown  in  number  14  of  the  cross-section. 

The  construction  of  the  mound  was  peculiar.  The  strata  of  the 
different  sections  varied  considerably,  and  only  three  of  the  layers 
extended  throughout  the  mound,  namely:  the  concrete  layer  near 
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its  base;  thebrownlayer  just  above;  and  the  second  stratum  from 
the  top,  consisting  of  clay  mixed  with  sand  and  ashes. 

Only  four  post-holes  were  noticed.  These  were  beneath  the 
concrete  layer,  and  were  in  the  northwestern  section.  Certain 
portions  of  the  mound  consisted  of  refuse  material,  and  through- 
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Plan  of  Mound  2. 

out  the  earthwork  were  many  animal  bones,  potsherds,  broken 
bone  awls,  flint  chips,  bits  of  mica,  and  pieces  of  burnt  clay. 

Three  feet  from  the  outer  side  of  the  low  outUning  wall  of  stone, 
and  to  the  northwest  of  the  mound,  was  a  small  altar  of  burnt 
clay,  8  inches  high,  3  feet  long,  and  2  feet  wide  (11). 

Mound  2.  This  stood  in  the  larger  of  the  two  earth  circles  within 
the  great  enclosure.  The  mound  was  30  feet  in  diameter,  and  2 
feet  high.  Excavations  revealed  two  hearths  of  burnt  clay.  Their 
positions  and  relative  size  are  shown  in  the  ground  plan,  figure  14. 
Nineteen  post-holes  were  located  and  accurately  plotted  by  tri- 
angulation,  a  method  unfortunately  not  followed  in  the  previous 
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work.  (This  was  one  of  the  last  mounds  of  the  group  to  be  ex- 
plored.) Only  one  burial  was  found,  the  bones  being  badly  broken 
and  decayed. 

The  earth  circle  was  approximately  300  feet  in  diameter,  with 
opening  to  the  southeast.  It  was  accompanied  by  a  trench  upon 
its  inner  side,  which  had  been  partially  obliterated  by  cultivation. 
A  section  of  the  embankment  was  made  at  its  highest  point.  Its 
base  was  composed  of  three  or  four  layers  of  flat  river  stones 


Figure  15 

Plan  of  the  seven  connected  altar  mounds  within  the  Great  Enclosure,  showincE  wall 

outlining  base  of  each. 

placed  one  above  the  other;  these  were  covered  with  a  low  em- 
bankment of  gravel. 

Mound  3.  This  is  the  largest  of  the  seven  connected  mounds 
in  the  southeastern  portion  of  the  great  enclosure.  Each  mound 
of  this  sub-group  was  outlined  by  a  low  wall  of  stones,  as  indicated 
in  figure  15,  which  was  made  from  a  sketch  by  Dr.  Metz.  In  some 
instances,  the  outer  edge  of  a  layer  of  stones,  wholly  or  partially 
covering  a  mound,  joined  this  wall,  as  will  be  seen  by  referring 
to  the  various  cross-sections. 

Mound  3  measured  about  100  feet  in  diameter  at  its  base,  and 
14  feet  at  its  greatest  height.  Its  altitude  had  not  been  materially 
reduced  by  cultivation.  This  is  conclusively  shown  by  the  layer 
of  stones  which  covered  it  at  a  nearly  uniform  depth  of  20  to  24 
inches   beneath   its  surface,   as  indicated  in   the  cross-section, 
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figure  16.  Over  the  central  part  of  the  mound,  a  second  layer  of 
stones  occupied  the  position  shown  in  the  cross-section. 

The  greater  portion  of  the  material  composing  the  mound  con- 
sisted of  clay,  or  clay  mixed  with  gravel,  stratified  as  illustrated. 
Upon  removing  moat  of  this,  a  layer  of  yellow  sandy  loam  (7),  3 
to  6  inches  thick,  with  a  sprinkling  of  gray  sand,  was  encountered 
resting  on  a  thin  stratum  of  yellow  clay.  This  covered  the  lower 
part  of  the  mound,  about  2  feet  above  its  base.  Underneath  this 
layer  of  yellow  clay  was  a  stratum  of  clay  mixed  with  charcoal, 
about  2  feet  in  thickness,  which  reached  to  a  layer  of  concrete  (8) 
covering  the  floor  of  the  structure. 

The  ground  plan  is  shown  in  figure  17.  A  wall  of  vajying  width, 
about  2  feet  in  height  (excepting  upon  the  eastern  side),  built  (rf 


flat  river  stones,  formed  the  outline  of  the  base.  The  outer  edge 
of  the  layer  of  stones,  above  referred  to  as  covering  the  mound, 
joined  this  wall,  as  indicated  in  the  cross-section.  Borderii^  the 
inner  edge  of  the  wall  and  forming  a  part  of  the  base  of  the  mound, 
was  a  circle  several  feet  in  width,  composed  of  loose  gravel.  The 
area  within  this  circle  consisted  of  a  layer  of  ashes  or  clay  showing 
the  action  of  fire  in  places. 

The  Enclosing  Wall.  The  low  wall,  from  the  inner  edge  of 
which  extended  the  layer  of  stones  covering  the  mound  about  20 
inches  below  if-s  surface,  was  built  of  ordinarj-  flat  stones  probably 
brought  from  the  shores  of  the  Little  Miami  River.  Its  base  was 
somewhat  below  the  level  of  the  surrounding  field. 

As  shown  in  the  ground  plan,  the  southeastern  portion  was 
carried  inward  until  it  reached  a  width  of  15  feet.  The  following 
description  is  from  Dr.  Metz's  notes: 
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The  wall,  that  had  on  the  south  Bide  of  the  mound  a  unifonn  height  of  2  feet 
and  a  width  at  it«  base  of  4  feet,  acquired  a  width  of  15  feet  and  a  height  of 
3)  feet  on  its  eastern  side.  The  stones  of  which  the  wall  wae  eompoeed  were 
much  larger  than  those  used  on  the  west  and  eouthweet  sides  of  the  mound. 

Thirteen  feet  inward  from  the  edge  or  beginning  of  the  wall,  it  suddenlj- 
arched  over,  until  it  reached  a  height  of  3)  feet.  This  elevation  extended  20 
feet  along  the  wall,  and  wbb  2  feet  in  width.  When  the  stonefl  were  removed 
from  its  front  side,  an  oblong  nval-ahaped  recess  was  discovered  (figure  16, 
10|  filled  with  irregular  layers  of  ashes,  sand,  and  clay  burned  red,  the  lower 
stratum  being  of  black  ashes  and  charcoal.  2  to  4  inches  in  thickness  and  18 
inches  in  width.  In  this  stratum  many  fragments  of  burnt  bone  were  found, 
and  resting  on  the  ashes  was  a  large  marine  shell  with  its  open  side  up,  and 
near  it  lay  several  fragments  of  copper  ear-omaments,  numerous  shell  beads, 
and  a  carved  piece  of  deer  horn  representing  a  species  of  fish. 

The  cavity  in  which  these  were  found  was  30  inches  high,  2  feet  wide,  and 


10  feet  long.   The  layer  of  black  ashes  extended  eastward  10  feet  beyond  the 
arched  cavity,  into  and  between  the  layers  of  stone  forming  the  wall. 

The  floor  of  the  recess  was  composed  of  three  layers  of  large  flat  river  stones, 
the  top  layer  showing  marked  evidence  of  having  been  exposed  to  the  action 
of  fire.  TTie  lowest  of  the  three  layers  of  stone  which  formed  the  covering  of 
the  recess  was  much  burned,  and  the  middle  layer  also  showed  evidence  of 
direct  contact  with  the  fire.   No  flue  or  chimney  was  found  leading  from  this 

Below  the  stone  floor  of  the  recess  was  a  bed  of  clay,  2  feet  wide,  and  15  feet 
in  length.  The  wall  extended  but  a  short  distance  beyond  the  recess  into  the 
mound. 

The  objects  taken  from  the  ashes  and  burnt  earth  which  filled 
the  recess  consisted  of  about  two  quarts  of  burnt  human  bones 
(plate  7,  d),  probably  the  cremated  remains  of  a  sin^e  individual; 
a  large  vessel  made  of  the  shell  of  FiUgur  perversa;  an  antler  effigy 
of  a  fish  having  the  tail  of  a  rattlesnake,  and  an  opening  beneath, 
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into  which  probably  fitted  the  end  of  a  small  staff  a  pair  of  copper 
ear-ornaments  of  joined  discs  one  of  which  was  broken  about 
two  hundred  sheila  of  MargineUa  perforated  for  stringing  twenty- 
seven  large  shell  beads  of  uniform  size    and  a  few  small  shell  and 
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pearl  beads.   These  are  shown  in  d,  plate  6.    None  of  these  shows 
contact  with  fire. 

It  seems  certain  that  this  inner  extension  of  the  wall  was  built 
as  a  funeral  pyre.  First  a  platform  of  clay  was  made,  about  a  foot 
high,  upon  which  were  laid  three  layers  of  flat  stones.  Upon 
these,  the  wood  and  other  combustible  material  were  placed,  and 
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the  body  burned.  It  seems  that  before  the  fire  had  wholly  died 
down,  the  remains  were  covered  with  clay  and  sand,  over  which 
three  layers  of  limestones  were  placed. 

One  cannot  be  sure  that  this  was  not  a  place  of  general  crema- 
tion, and  that  the  ashes  found  were  those  of  the  last  individual 
burned.  It  is  very  probable,  however,  that  only  one  body  was 
cremated  here,  evidently  the  remains  of  a  person  of  distinction. 

Pits  and  Tunnels.  Upon  removing  the  layer  of  concrete  which 
covered  a  large  part  of  the  floor  or  base  of  the  mound  just  above 
the  level  shown  in  the  ground  plan,  six  pits  (numbers  1  to  6,  figure 
17)  were  discovered  in  a  line  running  northwest  from  the  southern 
portion  of  the  mound;  and  beyond  them  a  hearth  or  layer  of 
burnt  clay  (8),  2  to  4  inches  thick,  was  encountered.  Portions  of 
this  layer  showed  excessive  burning.  Beneath  it  was  a  bed  of 
black  ashes.    Dr  Metz  writes: 

Just  beneath  the  layer  of  concrete  or  burned  gravel,  a  heavy  stratum  of 
burnt  earth  was  observed.  This  was  carefully  uncovered  and  proved  to  be  a 
hearth  of  semicircular  form,  conforming  lengthwise  to  the  curve  of  the  mound 
.  .  .  [number  8,  figure  17].  The  surface  was  burned  to  a  hard  red  brick,  3  to 
4  inches  in  depth,  beneath  which  was  a  layer  of  black  ashes,  3  inches  in  depth. 
Near  the  center  of  the  [western  section  of  the)  hearth  were  two  irregular  spaces 
where  the  burning  was  evidently  very  intense  and  continued,  the  surface  being 
a  bluish  gray,  very  hard  and  flinty.  Immediately  around  this  space  the  clay 
was  of  a  very  deep  red  color.  Six  concave  depressions  were  observed  extend- 
ing partly  across  the  hearth,  8  feet  in  length,  16  inches  wide,  and  2  to  3  inches 
in  depth.  [Tunnels  were  afterward  found  beneath  these  depressions,  which 
were  apparently  the  result  of  the  settling  of  the  earth  above  them.] 

Rising  above  the  hearth  to  the  north  of  pits  5  and  6  were  three  cone-like 
elevations.  These  were  9  inches  in  height,  about  30  inches  in  diameter,  and 
showed  but  very  slight  burning.  At  the  apex  of  one,  two  roimd  openings,  2 
inches  in  diameter,  were  observed.  On  looking  into  these  openings,  a  pit 
partially  filled  with  earth  was  discovered. 

An  examination  of  the  hearth  was  made  by  cutting  a  trench  directly  across 
at  the  west  end  [near  pit  1],  including  one  of  the  depressions  on  the  surface. 
The  space  between  the  encircling  stone  wall  and  the  edge  of  the  hearth  was 
filled  with  black  ashes  and  loose  soil,  to  a  depth  of  2  feet.  Four  inches  to  the 
southwest  of  the  depression  on  the  hearth  was  the  inner  edge  of  pit  1,  30  inches 
in  depth  and  18  inches  in  diameter,  containing  ashes  and  coarse  charcoal,  its 
bottom  showing  marked  evidence  of  the  action  of  fire,  being  burned  hard  and 
red. 

On  cutting  down  the  edge  of  the  hearth  by  the  side  of  pit  1,  a  singularly- 
shaped  arched  opening  of  a  tunnel  was  revealed  beneath  the  depression  in  the 
hearth.  This  timnel  was  12  inches  wide,  11  inches  high,  and  8  feet,  7  inches  in 
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length.  [See  longitudiDal-eection,  6gare  18,  b.|  lu  floor  was  covered  with 
pure  white  ash«s,  2  to  3  ioches  in  depth,  containing  small  fragmenta  of  bone. 
On  removing  the  ashes,  the  floor  was  found  to  be  of  yellow  clay,  showing  no 
evidence  of  the  action  of  fire.  The  bottom  or  floor  of  the  tunnel  was  a  concave 
depreaaion,  occupying  aimoat  the  entire  width  of  the  tunnel  at  ita  mouth,  and 


gradually  narrowing  until  it  terminated  in  a  circular  concave  basin  2  or  3 
inches  deep  at  the  rear  end.  From  this  depression  or  basin,  two  chimneys 
passed  upward,  terminating  just  under  the  burnt  surface  of  the  hearth.  Hiese 
chimneys  were  25  inchca  in  length,  with  a  diameter  of  2  inches.  On  their  inner 
surface  we  noticed  ashes,  and  the  indication  that  heat  and  smoke  probably  at 
one  time  passed  through  them. 

The  tunnel  contained  only  the  ashes  that  covered  the  floor,  and  it  sloped 
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downw&rd  in  the  cUrectioD  of  the  center  of  the  mound,  being  8  inches  lower  at 
its  inner  end. 

In  making  a  longitudinal-section  of  the  hearth  from  northwest  to  southeast, 
6  additional  tunnels  were  found.  Numbers  2  and  3  presented  exactly  the  same 
condition  as  number  1,  and  had  similar  contents.    Tunnels  4,  5,  and  6  were 


filled  with  loose  black  earth.  Number  4  sloped  deeper  than  the  others,  the 
flues  or  chimneys  being  8  inches  apart,  3  inches  in  diameter,  and  27  inches  in 
length.  A  small  quantity  of  ashes  was  found  on  the  floors  of  these  tunnels. 
Tunnels  5  and  6  each  terminated  at  its  northern  end,  in  a  pit  resembling 
somewhat  the  ash-pits  of  Ferris  Woods.  They  were,  however,  each  covered 
with  a  hood  of  clay  showing  evidences  of  having  come  in  contact  with  fire  at 
their  tops. 
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In  front  of  each  of  tunnels  2-6,  at  the  southern  end,  a  pit  was  discovered 
similar  to  the  one  found  in  front  of  tunnel  1.  The  tops  of  these  pits  were  level 
with  the  bottom  of  the  opening  of  the  timnels. 

Tunnel  5  terminated  at  its  northern  end  in  a  pit  4}  feet  deep,  which  was 
filled  to  a  depth  of  21  inches  with  ashes,  gravel,  several  hard  lumps  of  earth 
and  ashes,  and  a  few  flakes  of  mica,  the  remaining  portion  being  eokpty  [figure 
19,  a). 

Tunnel  6  terminated  at  its  northern  end  in  a  double  pit  [figure  18,  c],  the 
first  being  6  feet  in  depth  and  14  inches  in  diameter.  This  contained  ashes, 
sand,  black  friable  soil,  and  a  fragment  of  pottery.  This  pit  was  connected  on 
its  northern  side  with  one  deeper  and  larger,  its  dimensions  being  as  follows: 
depth,  9  feet;  greatest  width,  4  feet.  A  flue,  2  inches  in  diameter,  and  37 
inches  in  length,  extended  from  its  northern  side,  at  a  point  3  feet  from  its 
top,  obliquely  to  the  hearth  above.  The  pit  was  nearly  filled  with  ashes, 
sand,  charcoal,  and  several  pieces  of  hard  burnt  clay. 

Ten  feet  northwest  from  the  west  end  of  the  hearth,  a  cone-like  elevBtion 
was  found  [number  31,  figure  17,  and  a,  figure  18),  in  the  apex  <tf  which  was  a 
circular  opening  4  inches  across.  This  cone  was  10  inches  in  heii^t  with  a 
diameter  of  13  inches  at  its  base.  The  opening  or  flue  extended  downward  26 
inches  into  a  small  pit,  11  inches  in  depth,  and  15  inches  in  diameter.  About 
a  foot  from  the  base  of  the  cone,  and  on  the  same  level,  a  flat  stone  was  found 
covering  a  second  flue,  4  inches  in  diameter,  which  extended  obliqudy  down- 
ward, connecting  with  the  small  pit.  This  flue  contained  sand,  ashes,  and 
black  earth. 

In  the  space  between  the  hearth  and  enclosing  wall,  and  below  the  black 
soil  and  ashes,  numerous  little  pits  were  found,  5  to  7  feet  apart,  fc^owing  the 
course  of  the  mound.  A  similar  pit  was  discovered  at  the  outer  edge  of  the 
hearth  between  the  larger  pits  in  front  of  the  timnels.  These  small  pits  were 
2  to  3  feet  in  depth,  and  12  to  16  inches  across,  and  contained  fine  sand  and 
loose  friable  black  earth.  .  .  .  Many  small  pits  look  as  though  great  timbers 
had  once  been  set  in  them,  and  that  the  fine  friable  brown  and  black  earth  was 
decayed  wood. 

These  smaller  pits  were  probably  post-holes,  and  as  the  work 
continued  they  were  found  to  be  distributed  over  a  considerable 
portion  of  the  area  covered  by  the  mound. 

Continuing  excavations  north  and  east,  the  area  of  burnt  clay 
(number  8,  figure  17),  called  by  Dr.  Metz  '  the  hearth,'  was  found 
to  continue  in  a  northeasterly  direction,  and  a  number  of  tunnels 
and  large  pits  of  the  same  nature  as  the  ones  already  described 
were  discovered  beneath  it.  Similar  pits  and  tunnels  occurred 
also  in  the  northern  and  northwestern  portion  of  the  base  of  the 
moimd,  their  distribution  being  indicated  in  the  ground  plan. 

The  majority  of  the  tunnels  and  connected  pits  were  of  the  type 
illustrated  in  figure  18,  b,  and  although  there  was  some  variance 
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in  the  length  of  tunnels,  they  nearly  all  terminated  in  two  or  three 
flues  extending  upward  at  the  end  opposite  to  that  at  which  the 
pit  was  situated.  The  diameters  of  the  flues  ranged  from  2  to  4 
inches.  Only  one  of  these  flues  is  shown  in  the  longitudinal- 
section,  b. 

While  many  of  the  upright  flues  were  round  in  cross-section, 
some  were  nearly  triangular,  one  of  the  sides  being  curved.  It  is 
very  apparent  that,  in  their  construction,  the  clay  or  earth  was 
pressed  around  a  stick,  planted  in  the  proper  position,  which  was 
afterward  withdrawn.  Those  approaching  the  triangular  form 
were  the  result  of  using  for  this  purpose  a  section  of  a  small  log 
which  had  been  split  into  four  or  more  pieces. 

According  to  Dr.  Metz: 

The  clay  composing  the  inner  surface  of  the  sides  and  roof  of  the  tunnels  is 
very  dry  and  friable,  and  does  not  show  any  signs  whatever  of  having  come 
directly  in  contact  with  fire.  It  seems  as  if  the  heat  had  been  conducted  through 
the  tunnel  to  the  flues  at  the  back  of  each  of  them.  In  the  flues  no  traces  of 
fire  can  be  found,  except  a  very  little  white  ashes  adhering  on  the  sides.  In 
the  pits  directly  in  front  of  the  tunnels,  coarse  charcoal  and  ashes  are  found 
in  abimdance,  the  bottom  of  the  pits  being  burned  red  and  hard,  also  the  sides 
part  way  up.  Was  the  heat  from  these  pits  conducted  through  the  tunnels, 
and  in  what  manner? 

Longitudinal-sections  of  tunnels  11  and  28  are  shown  in  relation 
to  the  upper  portion  of  the  mound  in  figure  16.  Plate  8  shows 
the  pit  (with  handle  of  shovel)  in  front  of  tunnel  12,  with  cross- 
section  of  the  tunnel  beyond  it;  also  the  outer  pit  of  tunnel  11 
(near  pickax  and  shovel),  with  an  opening  into  the  large  pit  at  its 
opposite  end.  Beyond  this,  in  the  middle  distance,  is  the  central 
altar  marked  by  the  hatchet. 

A  longitudinal-section  of  pits  and  tunnel  16  is  given  in  figure  19, 
b,  from  Professor  Putnam's  drawing  made  June  2,  1884;  and  a 
photograph  is  reproduced  on  plate  9,  c,  showing  a  longitudinal- 
section  of  a  part  of  the  tunnel,  the  relative  position  of  the  smaller 
outer  pit,  and  the  opening  made  by  the  explorers  into  the  larger 
pit,  which  contained  a  small  quantity  of  charcoal  only.  Plate  9,  b, 
gives  an  excellent  longitudinal-section  of  tunnel  28  and  one  of  the 
flues,  looking  north. 

Pit  32,  to  the  northeast  of  the  central  altar,  was  not  connected 
with  a  tunnel.    Dr.  Metz  writes: 
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On  Friday,  the  13th  instant,  we  discovered  another  covered  pit,  9  feet  8 
inches  northeast  from  the  altar  stake.  This  pit  was  3  feet  in  diameter,  7  feet 
deep  below  the  concrete,  and  14  inches  above  the  gravel  to  the  top  of  the  clay 
hood.  This  pit  seemingly  was  lined  with  a  row  of  thirty  stakes,  placed  about 
4  inches  apart.  They  were  7  feet  long,  and  apparently  had  been  pressed  into 
the  clay  of  the  sides  while  it  was  quite  soft.  The  impressions  left  in  the  clay 
lining  are  2  to  3  inches  wide  and  about  the  same  depth,  and  were  fiUed  with 
brown  masses  resembling  decayed  wood.  This  brown  substance  on  being 
disturbed  revealed  fragments  of  wood.  In  the  bottom  of  the  pit  a  considerable 
amount  of  this  substance,  also  ashes  and  charcoal,  were  found. 

Ten  inches  from  the  northeast  side  of  the  pit  was  a  flue,  3  feet  long,  and  2 
inches  in  diameter.  No  connection  between  the  two  could  be  observed.  In 
making  an  excavation  to  ascertain  the  depth  and  direction  of  this,  a  good  sec- 
tion was  obtained  showing  the  manner  in  which  the  pit  was  probably  con- 
structed. It  seems  that  an  excavation  had  been  made  in  the  earth,  which  was 
lined  with  clay  to  a  thickness  of  4  to  6  inches,  and  while  yet  soft,  stakes  were 
pressed  into  it  so  as  to  retain  the  clay  in  place.  In  the  bottom  of  the  pit  a 
grinding  stone  or  mortar,  about  18  inches  long,  was  found,  covered  with  sand 
and  gravel. 

It  seems  that  this  pit,  and  also  number  35,  must  have  been  used 
for  the  storage  of  property.  They  had  no  connection  with  tunnels, 
and  no  indication  of  contact  with  fire.  The  upright  hole,  3  feet 
in  length  and  2  inches  in  diameter,  found  10  inches  from  number 
32,  apparently  had  no  connection  with  the  pit.  This  pit  was 
covered  with  a  clay  cone,  14  inches  in  height  at  its  center. 

In  a  brief  notice  of  the  exploration  of  this  mound  by  Professor 
Putnam,^  he  says  that  at  the  further  (inner)  ends  of  some  of  the 
tunnels  the  walls  were  covered  with  a  thin  glossy  incrustation, 
evidently  formed  by  the  condensation  of  vapors.  He  also  records  in 
his  notes  that  in  some  instances  there  was  a  hard  lime-Uke  Uning 
on  the  bottom  and  sides  of  the  tunnel.  About  a  half  bushel  of 
"  ashes  *'  from  the  different  tunnels  was  sent  to  the  Museum.  In 
the  ashes  are  many  irregular  white  porous  masses  of  various  sizes, 
up  to  two  inches  or  more  in  length,  which  are  fragments  of  the 
deposit  from  the  floor  or  sides.  Some  of  these  have  somewhat  the 
appearance  of  bone  nearly  consumed  by  fire,  and  were  thought 
by  Dr.  Metz  to  be  such.  A  chemical  analysis  made  under  the 
direction  of  Professor  Baxter  shows  them  to  be  composed  princi- 
pally of  carbonate  and  phosphate  of  lime. 

Of  the  twenty-three  tunnels  of  the  type  shown  in  figure  18,  b, 
ther5  are  careful  detail  drawings  of  only  a  few,  but  there  seems  to 

^    Reports  of  the  Peabody  Museum,  Harvard  University,  Vol.  Ill,  p.  340. 
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have  been  little  variation  in  form  or  dimensions  among  them. 
Numbers  2  and  3  presented  "  exactly  the  same  conditions  "  as 
number  1.  In  number  4,  the  tunnel  had  a  greater  slope,  and  the 
flues  were  three  inches  in  diameter  instead  of  two.  Possibly  the 
larger  size  of  the  flues  in  this  example  was  made  necessary  by  the 
greater  slope  of  the  tunnel. 

By  referring  to  the  ground  plan  it  will  be  seen  that  the  burnt 
clay  hearth  in  the  southern  half  of  the  area  covered  sixteen  of  the 
thirty  timnels.  So  far  as  recorded,  the  upper  opening  of  the  flues 
terminated  at  the  top  of  a  layer  of  black  ashes  just  below  the  bot- 
tom of  this  layer  of  burnt  clay.  This  seems  to  indicate  that  the 
clay  layer  was  deposited  and  burned,  after  the  use  of  the  tunnels 
had  been  discontinued. 

The  flue  leading  from  the  large  pit  of  number  6  (figure  18,  c,  k') 
also  terminated  beneath  the  burnt  clay  layer,  and  the  cone-shaped 
clay  caps  of  numbers  5  and  6  rested  upon  the  ashes  beneath  the 
hearth,  which  also  seems  to  indicate  that  the  latter  was  of  sub- 
sequent construction,  and  may  have  had  no  direct  connection  with 
the  function  of  the  tunnels  below.  At  any  rate,  it  seems  improb- 
able, with  the  outlet  of  the  flues  of  the  tunnels  closed  with  a  com- 
pact and  continuous  layer  of  hard  burnt  clay,  that  they  would 
be  in  working  condition. 

The  earth  below  the  base  of  the  mound  is  composed  of  a  layer  of 
dark  clay  of  considerable  thickness,  resting  upon  a  gravel  bed.  In 
this  clay  the  tunnels  and  connecting  pits  were  constructed,  some 
of  the  larger  pits  extending  through  the  clay  layer  into  the  gravel. 

At  the  time  of  the  use  of  these  pits  a  building  of  some  kind  un- 
doubtedly occupied  the  site,  as  is  indicated  by  the  many  post- 
holes  found  throughout  the  area.  Unfortunately  the  method  of 
locating  these  holes  was  not  very  accurate,  and  it  is  possible  that 
some  of  the  less  conspicuous  ones  were  not  noticed. 

A  casual  glance  at  the  ground  plan,  figure  17,  gives  the  impres- 
sion that  the  tunnels  are  earth  moulds  left  by  fallen  and  decayed 
timbers  which  originally  formed  the  main  rafters  of  a  building, 
and  that  the  pits  at  the  outer  end  of  each  originally  held  a  substan- 
tial supporting  post.  A  careful  examination  of  the  numerous 
notes,  sketches,  plans,  and  photographs,  made  during  the  explora- 
tion, however,  does  not  substantiate  this  impression.  The  curious 
upright  flues  at  the  inner  end  of  each  of  the  tunnels  not  connected 
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with  an  inner  pit,  the  careful  junction  with  the  inner  pit  of  each 
tunnel  so  connected,  and  the  uniform  position  of  the  outer  openings 
of  the  tunnels  above  the  outer  pits,  seem  to  indicate  beyond  doubt 
that  they  were  planned  and  built  in  the  position  they  now  occupy. 
If  the  large  inner  pits  of  numbers  5,  6,  11,  and  16  were  for  cache 
purposes,  of  what  use  were  the  tunnels  and  flues  connected  with 
them? 

Pits  with  somewhat  similar  arrangement  of  flues  as  shown  in 
figure  18,  c,  k',  but  without  tunnels,  were  foimd  by  Mr.  Guernsey 
in  a  Basket-maker  cave  during  the  exploration  in  Arizona  by  the 
Museum,  and  are  figured  in  the  report.^  These  are  thought  to  be 
for  storage,  as  no  signs  of  fire  having  been  in  them  were  noticed. 
Dr.  Hough  figures  a  large  pit,  6  feet  deep,  also  supplied  with  a 
flue.2    This  was  built  by  the  Hopi  Indians  for  roasting  com. 

In  a  letter  to  the  writer.  Dr.  Hough  gives  the  following  explana- 
tion of  the  use  of  this  flue: 

The  flue  running  diagonally  from  the  com  pit  among  the  Hopi  Indians  is 
for  the  purpose  of  allowing  a  draft  when  the  pit  is  first  heated.  A  hole  is  dug 
in  rather  good  solid  ground,  the  flue  is  driven  into  it,  and  the  pit  is  filled  with 
firewood,  ignited,  and  keptr burning  for  a  considerable  while  until  it  is  believed 
to  be  hot  enough.  There  is  very  little  charcoal  in  the  wood  used  so  that  at 
the  bottom  of  the  pit  when  the  fire  is  out,  there  is  merely  a  mass  of  ashes. 
Cornstalks  and  shucks  are  thrown  in  on  this  and  then  a  layer  of  ears  of  com, 
filling  the  pit,  which  is  closed  over  with  cornstalks  and  earth,  and  in  many  cases 
a  fire  is  made  on  top  of  this.  The  flue  is  closed  at  the  same  time.  The  com  re- 
mains in  this  pit  generally  overnight,  when  the  contents  are  taken  out  with 
great  rejoicing.  When  the  pits  are  opened  a  tremendous  amount  of  steam 
rises  in  the  air  to  the  height  of  about  100  feet. 

While  it  is  possible  that  pits  of  the  type  of  5  and  6  may  have 
been  used  for  a  purpose  similar  to  the  above,  it  seems  doubtful  if 
the  tunnels  terminating  in  small  upright  flues,  and  not  connected 
with  large  pits,  were  used  in  food  preparation. 

Further  exploration  of  similar  remains  will  be  necessary  before 
definite  conclusions  can  be  drawn. 

The  Altars.  The  central  altar,  from  which  the  remarkable  col- 
lection of  artifacts  was  taken,  was  situated  in  the  middle  of  this 

1  Guemaey  and  Kidder,  Basket-maker  Caves  in  Northeastern  Arizona,  Papers  of  Peabody 
Muaeum  of  Am.  Arch,  and  Eth.,  Vol.  VIII,  No.  2.  p.  19.  plates  9,  d,  14,  a. 

s  Walter  Hough,  Hopi  Indian  Collection  in  U.  S.  Nat.  Mtis.,  Proceedings  of  U.  S.  Nst. 
Museum,  Vol.  54,  fig.  3. 
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area;  see  number  33,  figures  16  and  17;  in  plate  8,  the  hatchet 
in  the  middle  distance  lies  in  the  basin  of  the  altar.  The  basin 
was  nearly  rectangular  in  form,  with  the  comers  rounded  and  pro- 
jecting somewhat  beyond  the  line  of  the  sides,  and  measured  a 
little  over  5  feet  diagonally  from  comer  to  comer.  It  was  made 
by  digging  a  cavity  of  the  proper  dimensions  in  the  floor,  and 
lining  it  with  clay.  From  about  the  level  of  the  floor,  its  sides 
sloped  inward  10  inches  to  its  bottom,  which  was  about  7  inches 
below  the  level  of  the  field.  Its  sides  and  upper  edge  were  burned 
a  brick  red  to  a  depth  of  1}  inches,  and  its  bottom  to  a  depth  of 
4  inches.  About  10  inches  below  the  floor  of  the  altar  was  another 
layer  of  burnt  clay,  probably  the  remains  of  an  earlier  altar.  The 
space  around  the  altar  also  showed  the  action  of  fire.  A  few  feet 
to  the  northwest,  a  second  and  much  smaller  altar  was  found  (34 
of  plan  and  section),  its  basin  being  filled  with  ashes  in  which  were 
charcoal,  fragments  of  burnt  bone,  and  a  few  potsherds. 

North  of  the  central  altar  was  a  refuse  pile  of  ashes  mixed  with 
broken  animal  bones,  potsherds,  and  other  waste  material.  Just 
above  the  stones  which  covered  the  altar  was  a  layer  of  concrete, 
2  to  4  inches  thick,  extending  over  the  altar,  and  covering  the 
greater  portion  of  the  floor  of  the  mound.  It  seems  that  this  con- 
crete layer  was  spread  over  the  covered  contents  of  the  altar  and 
the  floor  of  the  original  structure,  when  the  use  of  the  structure 
was  discontinued.  This  layer  evidently  formed  the  first  stage  of 
the  mound  proper,  as  nothing  of  special  interest  was  found  above 
it  excepting  the  intrusive  burials,  to  be  described  later. 

Dr.  Metz  gives  an  account  of  the  discovery  of  the  central  altar 
in  the  following  words: 

Nothing  of  importance  occurred  until  the  layer  of  hard  gravel  or  concrete 
near  the  bottom  of  the  mound  was  reached  and  gone  through,  when  a  layer  of 
loose  stone  was  encountered,  beneath  which  was  a  stratum  of  fine  clean  sand. 
Projecting  from  under  the  sand  was  the  margin  of  a  large  sheet  of  mica.  Upon 
removing  a  little  of  the  sand,  a  perforated  sheet  of  copper  was  seen  resting 
upon  the  mica.  .  .  .  The  next  morning,  Mr.  Low  and  I  conmienoed  the  in- 
vestigation of  the  find,  which  proved  to  be  an  altar  containing  beads  in  great 
quantity,  copper  ornaments,  mica  ornaments,  etc.  Placed  over  the  whole 
were  three  large  sheets  of  mica. 

The  altar  was  quadrangular  in  form,  the  comers  conforming  to  the  cardinal 
points  of  the  compass.  Many  of  the  pearl  and  bone  beads  and  other  objects 
were  more  or  less  calcined  and  mixed  with  ashes.  The  larger  ornaments  were 
arranged  in  three  distinct  heaps,  each  heap  being  covered  by  a  large  sheet  of 


46  TURNER  GROUP  OF  EARTHWORKS 

mica,  while  the  smaller  beads  were  arranged  around  and  between  the  heaps, 
the  whole  being  covered  with  a  layer  of  clear,  clean  sand,  4  inches  thick,  and 
having  upon  its  upper  surface  a  peculiar  pinkish  red  stain  evidently  derived 
from  the  layer  of  flat  river  stones  which  covered  it,  and  which  also  showed 
the  stain. 

Mr.  E.  F.  Low,  who  was  with  Dr.  Metz  at  the  time  the  objects 
were  removed  from  the  altar,  in  a  letter  to  Professor  Putnam,  gives 
a  few  additional  details: 

Having  removed  the  earth  we  discovered  a  large  sheet  of  mica,  and  great 
pains  were  taken  to  get  it  out  whole.  While  excavating  above  it,  the  copper 
object  [plate  10,  e]  was  taken  out,  and  the  sand  was  filled  with  glittering  pearl 
beads  which  rolled  out  in  great  quantities.  It  was  a  sight  to  see  Dr.  Meti 
scooping  them  up  in  great  double  handfuls,  filling  box  after  box.  ...  I 
noticed  that  in  the  center  where  the  coals  and  ashes  were  thickest  and  Uack- 
est  that  many  of  the  teeth  and  shell  beads  were  calcined,  as  though  they  had 
been  deposited  before  the  fire  was  wholly  extinguished,  and  whfle  the  embers 
were  still  hot. 

Contents  of  the  Central  Altar.  The  following  objects  were  taken 
from  this  altar:  35  small  nuggets  of  native  copper,  some  of  them 
hammered;  2§  symbols  or  ornaments  wrought  from  copper;  SO 
copper  spool-shaped  ear-ornaments,  some  covered  with  iMn  sheets 
of  meteoric  iron  or  silver;  3  copper  bracelets,  one  of  which  is 
covered  with  thin  silver;  a  copper  adze  blade;  700  copp^  beads 
of  various  forms;  several  copptt*  or  meteoric  iron-covered  day 
buttons,  pierced  near  the  bottom  for  attachment;  cogper-covered 
beads  of  wood;  several  small  nuggets  of  meteoric  iron,  and  numer- 
ous beads  and  other  ornaments  wrought  from  this  metal;  small 
sheets  of  gold,  each  hammered  from  a  small  nugget;  3  large  crystals 
of  mica  cut  to  irregular  ovals;  about  50  ornaments  or  ceremonial 
objects  cut  from  thin  mica,  some  of  which  are  painted;  the  re- 
mains of  several  large  vessels  made  from  busy  con  shells;  about 
600  phalanges  of  small  animals;  artificial  canine  teeth  of  the  bear 
made  from  shell;  4500  shell  beads  of  various  forms,  some  of  than 
large;  500  marginella  shells  perforated  for  suspension;  17,000 
embroidery  shells  (Leptoxis)  with  one  side  ground  away  for  the 
passage  of  cord  for  fastening  them  to  the  fabric  or  dressed  skin; 
36,000  pearl  beads  of  all  sizes,  from  less  than  |  of  an  inch  to  U 
inches  in  diameter;  12,000  pearls,  unperf orated;  36  or  more 
canine  teeth  of  the  bear,  perforated  for  attachment;   12  alligator 


Peabodt  Mubeuu  Papebs  Vol.  VIII,  No.  3,  Plate  11 


From  tb«  Cantnl  Altar  dI  Monod  3:  ObiaeU  wraufht  from  utivs  eoppar.     (1/3. 


PiABODT  MusEUH  Papers 


Vol.  VIU,  No.  3,  Plate  12 


Prom  tfa«  Central  AItu  of  Mound  3:  a.  PsnduiUol  luitivicopiHr;  b,  Nmti™ 

c.  Ear  peudanti  of  utive  copper,  B  tm  beinc  ovoUd  with  natiTB  ■Hw;  d,  Shdl  Iwili,  a, 
Cauioe  t«etb  of  (mall  mamniata,  perforated;  I,  Canin*  iMtli  of  tbe  bsar,  pmtoralAd.     (1/t.) 


HAMILTON  COUNTY,  OHIO  47 

teeth;  2000  canine  teeth  of  small  mammals,  perforated  for  sus- 
pension; 600  unworked  phalanges  of  small  mammals;  34  cones 
or  tinklers  made  from  the  tips  of  deer  antler;  27  chipped  blades, 
11  of  which  are  of  obsidian;  H  ceremonial  spear  points  or  blades 
made  of  micaceous  schist;  3  terra-cotta  ear-ornaments;  2  elabo- 
rately incised  discs  of  bone;  and  a  tortoise  shell  spatula-like  ob- 
ject. Most  of  the  above  were  in  a  fair  state  of  preservation,  although 
many  were  discolored  by  smoke,  or  partially  destroyed  by  fire. 
In  addition  to  these  there  were  thousands  of  fragments  of  various 
objects  which  had  been  destroyed  by  fire.  The  numbers  given  for 
pearl  beads,  embroidery  shells,  and  similar  objects,  are  estimates 
only,  made,  for  example,  by  counting  the  number  of  specimens  in 
a  fraction  of  a  pint,  and  measuring  the  total  amount  of  each  group. 
The  different  groups  of  the  above  objects  will  be  described  in 
detail. 

Copper  Objects.  The  specimen  illustrated  in  plate  10,  e,  which 
is  probably  a  conventionalized  eye,  was  apparently  the  last  to  be 
deposited  on  the  altar,  as  it  was  found  just  above  the  three  large 
crystals  of  mica  placed  over  the  contents  of  the  altar.  Like  the 
other  specimens  upon  plates  10  and  11,  it  is  made  from  a  thin 
sheet,  which  was  prepared  by  hammering,  annealing,  and  grind- 
ing a  piece  of  nearly  pure  native  copper  to  the  proper  thickness. 
It  was  cut  into  the  desired  form,  probably  with  sharp  flints,the 
edges  being  finished  afterward  by  grinding.  The  writer's  experi- 
ments in  copper  working  with  primitive  tools  show  that  the  more 
elaborate  artifacts  of  copper  were  probably  produced  in  this 
manner.^  Several  of  the  more  advanced  prehistoric  tribes  within 
the  limits  of  the  United  States  had  become  very  skilful  workers  in 
this  metal. 

Most  of  the  pieces  illustrated  are  of  nearly  pure  copper,  but 
some  of  the  larger  and  coarser  objects  from  the  Ohio  mounds  were 
probably  made  of  copper  containing  a  certain  percentage  of  arsenic. 
This  is  not  easily  wrought,  and  has  to  be  repeatedly  annealed; 
but  for  certain  tools,  such  as  drills,  adze  and  axe  blades,  it  is 
probably  superior,  for  after  being  hammered  it  is  harder  and  re- 
tains its  cutting  edge  longer  than  the  purer  metal.  Some  varieties, 
such  as  algodonite,  are  wrought  with  great  difficulty.    Numerous 

1  C.  C.  Willouchby,  Primitive  Metal  Working,  Americao  Anthropologiit,  N.  B.,  Vol.  V,  1003, 
p.  55. 
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nuggets  of  this  form  of  copper  were  obtained  from  the  deposits  in 
the  Hopewell  Group  of  mounds,  and  a  few  pieces  apparently  of  this 
variety  were  taken  from  the  altar  of  mound  4  of  the  group  under 
consideration. 

What  seems  to  be  a  frontal  ornament  for  a  head-dress  is  shown 
on  plate  10,  g.  Two  of  these,  one  of  which  was  doubled  together 
twice  before  being  placed  on  the  altar,  were  found.  The  small 
plate  or  gorget  illustrated  in  plate  10,  a,  is  a  type  not  uncommon 
in  the  graves  of  the  Great  Earthwork  Builders.  They  are  usually 
considerably  larger,  however,  than  this  example.  A  better  speci- 
men accompanied  a  skeleton  at  the  base  of  Marriott  mound  1, 
just  west  of  the  elevated  circle.    The  objects  shown  in  a,  plate  11, 


Figure  20 

Crofls-section  through  copper  ear-ornaments.  In  the  common  type  (at  the  left),  two  double 
discs  are  held  together  by  a  piece  of  thin  copper  rolled  into  a  hollow  rivet,  and  are  held  apart 
by  winding  the  rivet  with  twine,  e.  In  the  other  example,  the  rivet,  c,  is  held  securely  by  a  clay 
filling,  f .  Both  forms  are  sometimes  covered  with  an  additional  exterior  plate  of  fine  copper, 

silver,  or  meteoric  iron.     (1/1.) 

evidently  represent  the  four  horns  of  the  serpent  or  serpent- 
monster,  as  will  be  apparent  upon  comparison  with  those  figured 
in  b,  plate  19.  They  were  probably  attached  to  the  object  of 
which  they  formed  a  part  by  a  projection  at  the  base  of  each,  only 
one  of  which  now  remains.  Upon  the  breaking  away  of  the  pro- 
jection in  two  of  the  specimens,  the  horns  were  evidently  attached 
by  means  of  the  perforations. 

The  two  perforated  discs  with  scalloped  outer  edges  (c)  are 
probably  eyes  of  the  same  serpent  effigy,  the  body  of  which  was 
doubtless  destroyed  by  fire.  Somewhat  similar  eyes  with  undulat- 
ing rays  instead  of  scallops  appear  upon  an  exquisitely  carved 
stone  head  of  a  fawn  (?)  illustrated  by  Squier  and  Davis  (figure 
163). 

The  crescent-shaped  object  (b)  is  probably  a  gorget.  A  number 
of  thes»-have  been  taken  from  mounds  and  graves  of  this  culture 
group.  Seventeen  copper  pendants,  thirteen  of  which  are  illus- 
trated in  this  plate,  were  found  together. 
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Three  copper  bracelets  are  shown  in  the  upper  part  of  plate  10. 
One  of  these  (d)  was  twisted  out  of  shape  before  being  deposited. 
EsLch  bracelet  is  hollow,  with  an  opening  on  the  inner  side,  a  cross- 
section  through  its  wall  being  C-shaped.  The  surface  of  b,  has 
been  injured  by  corrosion,  and  fragments  of  carbonized  shell, 
bone,  etc.,  adhere  to  it.  The  bracelet  illustrated  in  c,  is  covered 
with  very  thin  beaten  silver. 

The  only  copper  implement  from  this  deposit  is  the  adze  blade, 
f ,  plate  10.  The  better  preserved  of  the  copper  spool-shaped  ear- 
ornaments  from  this  altar  are  illustrated  on  plate  12,  c.  A  very 
small  one,  probably  made  for  a  child,  is  shown  at  the  extreme  right. 
Many  fragments  were  also  recovered.  The  general  method  of 
construction  may  be  seen  by  referring  to  figure  20.  This  form  of 
ornament  was  very  popular  among  the  Indians  of  this  culture 
group.  They  were  found  in  many  of  the  graves  and  mounds,  and 
more  than  five  hundred  were  taken  from  one  of  the  altars  of  the 
Hopewell  Group  of  mounds  in  Ross  County  by  Mr.  Moorehead. 
In  three  or  four  of  those  shown  in  c,  of  the  above  plate,  the  outer 
discs  are  covered  with  thin  sheets  of  silver.  A  few  are  covered 
with  sheets  of  meteoric  iron. 

Dr.  Hildreth  found  a  similar  silver-covered  ear-ornament  with 
a  skeleton  in  one  of  the  mounds  at  Marietta  in  1819,  and  mistook 
it  for  a  part  of  an  European  sword  belt  or  buckler.  He  also  found 
with  it  a  corrugated  ornament  of  silver,  of  the  type  shown  in 
figure  21,  which  he  thought  to  be  part  of  a  sword  scabbard.  These 
specimens  are  responsible  for  the  alleged  recent  origin  of  some  of 
the  moimds  of  the  Marietta  Group,  as  asserted  by  several  well- 
known  archaeologists.  The  specimens  found  by  Hildreth  ^  are 
now  in  the  Peabody  Museum,  and  are  unquestionably  of  pre- 
historic Indian  origin. 

The  hollow  cone-shaped  objects  shown  in  plate  12,  a,  made  by 
rolling  together  thin  sheets  of  copper,  were  probably  pendants. 
Objects  of  similar  shape  and  size  produced  by  cutting  away  the 
interior  of  the  tips  of  deer  antler  were  also  taken  from  the  altar. 
Smaller  pendants  of  tin  of  the  same  nature  were  used  by  historic 
tribes  over  a  wide  area,  as  ornaments  for  clothing,  bags,  etc.    The 

^  Calib  Atwater,  Description  of  the  ArUvt*iitie9  Discovered  in  the  State  of  Ohio,  Trftnaactions 
and  CoUectioDB  of  the  American  Antiquarian  Society,  Vol.  I,  p.  168.  Profeaeor  Putnam  was 
the  fi.st  to  call  attention  to  the  true  nature  of  these  objecta;  see  note,  Reports  of  Peabody 
Museum  of  Am.  Arch,  and  Eth.,  Vol.  Ill,  p.  172. 
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smaller  end  is  attached  to  a  thong,  and  a  bunch  of  hair,  often  dyed 
a  brilliant  color,  usually  projects  from  the  larger  end. 

The  majority  of  the  copper  beads  were  of  the  type  and  size 
shown  in  b,  of  the  above  plate.  About  one  hundred  and  fifty  small 
tubular  beads  made  by  rolling  up  thin  sheets,  and  a  dozen  large 
hollow  beads  of  the  form  illustrated  in  plate  10,  h,  were  also  found. 
A  few  copper-covered  wooden  beads  (i)  were  recovered,  together 
with  a  number  of  hemispherical  clay  buttons,  also  covered  with 
thin  copper  (figure  25,  a-c).  It  is  generally  conceded  that  most 
of  the  copper  used  by  the  Great  Earthwork  Builders  of  southern 
Ohio  came  from  the  mines  on  the  southern  shore  of  Lake  Superior. 
Several  nuggets  of  copper,  a  few  of  them  showing  signs  of  having 
been  hammered,  were  taken  from  this  altar,  but  they  were  all 
small,  the  largest  weighing  only  two  ounces. 

Meteoric  Iron  Objects}  Very  few  artifacts  of  this  metal  were 
recovered  from  the  altar  of  mound  3.  There  were  several  small 
nuggets  unworked  or  slightly  hanmiered,  and  fragments  of  what 
may  have  been  a  head-plate  of  the  type  occasionally  foimd  in  the 
Ohio  mounds.  These  head-plates  are  usually  2  to  3  inches  wide, 
and  10  to  12  inches  long,  curved  and  rounded  to  fit  the  crown. 
There  also  are  pieces  of  hollow  beads  similar  to  those  of  copper 
alreadj'^  described,  and  several  copper  ear-ornaments  of  the  usual 
form  covered  with  thin  sheets  of  meteoric  iron. 

The  best  preserved  object  of  this  metal  is  made  of  a  thin  sheet 
about  3^  inches  square,  bent  into  the  shape  shown  in  figure  21. 
One  side  is  corrugated,  and  the  other  flat.  A  number  of  similar 
specimens  have  been  taken  from  the  mounds  of  this  culture  group, 
made  of  silver,  copper,  and  meteoric  iron.  The  one  of  silver,  found 
by  Dr.  Hildreth  in  a  mound  at  Marietta  and  mistaken  for  a  part 
of  an  European  sword  scabbard,  is  the  most  noted  of  these. 
There  is  a  well-preserved  example  in  the  Museum  from  central 
Tennessee,  from  a  mound  belonging  to  this  culture.  It  was  ac- 
companied by  a  copper  adze  blade,  spool-shaped  ear-ornaments, 
and  mica  plates.  This  Tennessee  specimen  had  originally  sur- 
rounded what  appears  to  have  been  three  tubes  of  cane  or  reed, 
fragments  of  which  have  been  preserved  by  copper  salts.    It  is 

>  For  an  analysis  of  the  meteoric  iron  objects  fiom  the  altars  of  this  mound  group  see  Leon- 
ard P.  Kinnicutt,  Report  on  the  MOeoric  Iron  from  the  Altar  Mounds  in  the  Little  Miami  Vallei/, 
Ohio,  Reports  of  the  Peabody  Museum  of  Am.  Arch,  and  Eth.,  Vol.  III.  pp.  381-384. 
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probable  that  each  of  the  specimens  above  mentioned  served  to 
bind  together  three  similar  tubes.  These  tubes  must  have  been 
usually  about  ^  inch  in  diameter;  but  in  one  example  in  the 
Museum,  a  silver  band  from  a  mound  at  Grand  Rapids,  a  north- 
em  outpost  of  this  culture,  the  tubes  were  probably  about  the 
size  of  an  ordinary  lead  pencil.  Perhaps  the  tubes  may  have 
been  whistles  of  different  notes  joined  together  into  a  single 
instrument. 

Nearly  all  of  the  artifacts  of  meteoric  iron  from  the  mounds  are 
badly  oxidized,  and  more  or  less  broken.   This  metal,  when  worked 


a  buid  funutfttod  upa: 


into  ornaments,  does  not  have  the  lasting  quality  of  copper  or 
silver.  Objects  made  of  it,  however,  were  ori^nally  very  attrac- 
tive, as  the  iron,  which  contains  more  or  less  nickel,  resembles 
polished  steel  when  finished.  Further  notes  in  connection  with 
this  metal  will  be  found  on  page  6S. 

Silfer  Objects.  No  specimens  made  entirely  of  silver  were  re- 
covered from  this  altar.  A  few  ear-ornaments,  a  bracelet,  and  a 
cone-shaped  tinkler,  all  of  copper,  were  overlaid  with  thin  silver 
sheets.  Two  of  the  former  have  been  referred  to  (plate  12,  c), 
and  the  bracelet  is  shown  in  plate  10,  c.  Among  the  debris  of 
broken  and  burnt  objects  were  many  fragments  of  this  thinly 
hammered  overlay,  evidently  from  various  articles  which  had  been 
destroyed. 

No  silver  nuggets  or  partially  worked  pieces  were  found  in  any 
of  the  Turner  Group  mounds,  but  the  Museum  has  two  lai^ 
nuggets  of  unworked  silver,  weighing  together  12}  pounds,  tnan 
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one  of  the  mounds  at  Grand  Rapids.  The  source  of  most  of  the 
silver  from  the  mounds  of  the  Great  Earthwork  Builders  is  prob- 
ably the  copper  region  of  Lake  Superior. 

Gold  Objects,  Fifteen  sheets  of  gold,  each  hammered  from  a  small 
nugget,  were  taken  from  this  altar.  Fourteen  of  these  are  illus- 
trated on  plate  13,  b,  and  the  remaining  one  is  shown  adhering 
to  the  copper  pendant,  d,  plate  11.  This  adhesion  is  the  result  of 
corrosion.  The  gold  did  not  form  a  part  of  the  pendant.  The 
piece  shown  in  the  center  of  the  former  illustration  is  concavo- 
convex,  and  is  perforated.  Its  form  would  indicate  that  it  possibly 
may  have  been  fastened  to  one  of  the  discs  of  an  ear-ornament. 
The  remaining  pieces,  although  hammered  to  thin  sheets,  do  not 
seem  to  have  been  cut  or  otherwise  worked.  They  were  probably 
prized  for  their  rarity.  In  this  connection  it  may  be  well  to  quote 
from  a  letter  of  Dr.  Hildreth  to  the  President  of  the  American 
Antiquarian  Society,  dated  November  3,  1819,^  which  evidently 
refers  to  one  of  the  ear-ornaments  so  often  found  in  or  near  the 
hands  of  skeletons.  This  report  was  traced  to  its  source  by  Squier 
and  Davis  (page  279),  and  the  ornament  found  to  be  copper. 

I  also  have  been  told  on  good  authority  that  an  ornament  composed  of  very 
pure  gold  something  similar  to  those  found  here,  was  discovered  a  few  years 
since  in  Ross  County,  near  Chillicothe,  lying  in  the  palm  of  a  skeleton's  hand 
in  a  small  mound.  This  curiosity  I  am  told  is  in  the  [Peal]  Museum  at  Phila- 
delphia. 

At  water  *  also  says,  "  gold  ornaments  are  said  to  have  been  found 
in  several  tumuli,  but  I  have  never  seen  any.'' 

Such  objects  must  have  been  extremely  rare,  for  the  remarkable 
collection  from  the  Hopewell  Group  of  mounds  contained  no  arti- 
facts of  this  metal.  If  gold  objects  were  in  use,  one  would  expect 
to  find  only  small  articles,  such  as  clay  buttons,  wooden  beads,  or 
perhaps  an  occasional  ear-ornament,  covered  with  thin  sheets 
hanmiered  from  small  nuggets. 

Pearls.  On  plate  14,  d,  and  e,  are  shown  twenty-three  pounds 
of  pearls  taken  from  this  altar.  These  two  piles  contain  approxi- 
mately thirty-six  thousand.  In  addition  to  these  were  several 
thousand  which  had  been  destroyed  by  the  altar  fire,  and  most 
of  those  recovered  were  blackened  or  discolored  by  the  heat  and 

1  Atwatcr,  op.  cit.,  p.  176.  *  Ibid.,  p.  223. 
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confined  smoke.  The  pearls  shown  in  the  lower  pile,  e,  are  per- 
forated, and  were  used  as  beads;  those  in  the  upper  pile,  d,  are 
without  perforations.  A  selection  of  some  of  the  larger  beads  are 
illustrated  in  plate  13,  a.  It  is  probable  that  most,  if  not  all,  of 
the  pearls  from  this  altar  were  derived  from  various  species  of  the 
Unio  which  were  common  in  the  fresh  water  streams  of  the  South 
and  West. 

Pearls  were  found  with  several  skeletons  in  the  graves  and 
mounds  of  this  group,  and  a  few  were  taken  from  two  of  the  other 
altars.  They  were  used  for  necklaces,  bracelets,  and  probably 
for  bead  embroidery.  They  were  employed  as  eyes  for  various 
effigies,  and  were  inlaid  in  bear  teeth  toggles,  stone  tobacco  pipes, 
and  ornaments  of  shell.  By  far  the  greater  number  had  a  single 
perforation,  and  the  surface  was  otherwise  unworked.  Fre- 
quently, however,  and  especially  when  used  as  an  inlay  or  button, 
one  side  of  a  large  pearl  would  be  ground  flat,  or  nearly  so,  and 
the  perforations  made  by  drilling  two  holes  diagonally  inward 
from  the  base  until  the  holes  met  in  the  center,  as  shown  in  the 
third  pearl  from  the  left  m  the  lower  row,  plate  13,  a.  In  this  way, 
the  attaching  cord  would  not  be  visible  when  the  pearl  was  in 
place. 

Two  other  large  deposits  of  pearls  were  obtained  from  the 
Hopewell  Group  by  Mr.  Moorehead,  in  1890.  Approximately 
nineteen  thousand  were  taken  from  altar  1  of  the  great  mound, 
and  about  sixteen  thousand  from  an  extensive  deposit  of  objects 
above  two  skeletons  in  the  same  tumulus. 

Pearls  were  highly  prized  and  eagerly  sought  by  the  more  ad- 
vanced tribes  of  the  eastern  and  central  portions  of  the  United 
States.  In  a  Fidalgo  of  Elvas  narrative  of  De  Soto's  expedition, 
he  tells  us  that  upon  the  arrival  of  the  Spaniards  at  Cutifachiqui, 
a  town  on  the  Savannah  River,  Georgia: 

The  Cacica,  observing  that  the  Christians  valued  pearis,  told  the  Governor 
that,  if  he  should  order  some  sepulchres  that  were  in  the  town  to  be  searched, 
he  would  find  many;  and  if  he  chose  to  send  to  those  in  the  uninhabited  towns, 
he  might  load  all  his  horses  with  them.  They  examined  those  in  the  town  and 
found  three  hundred  and  fifty  pounds  weight  of  pearls,  and  figures  of  babies 
and  birds  made  of  them.' 

1  Narratives  of  the  Career  of  Hernando  de  Soto,  Edward  Gaylord  Bounie  Edition,  Vd.  I, 
p.  06. 
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The  "  figures  of  babies  and  birds  "  were  probably  embroidered 
upon  fabric  or  buckskin. 

At  Mauilla,  a  town  in  southern  Alabama,  the  pearls  which  had 
been  collected  by  De  Soto  from  the  Indians  were  destroyed  when 
the  village  was  burned.  When  the  Governor  learned  that  Mal- 
donado  was  waiting  for  him  at  the  post  of  Ochuse,  he  caused 
Ortiz  to  keep  the  news  secret,  because  the  pearls  which  he  wished 
to  send  to  Cuba,  that  their  fame  might  raise  the  desire  of  coming 
to  Florida,  had  been  lost.' 

There  are  many  references,  by  early  writers,  to  the  pearls  found 
I  of  the   Indians.     Strachey  writes  of  having  seen 
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"  manie  chaynes  and  braceletts  "  of  pearls  worn  by  the  Virginia 
Indians;  and  "  wee  found  plentie  of  them  in  the  sepulchres  of 
their  kings  though  discoloured  by  burning  the  oysters  in  the  fier, 
and  deformed  by  gross  boring,"  *  Numerous  other  references 
might  be  quoted,  but  the  above  are  sufficient  to  show  how  highly 
the  Indians  valued  these  beautiful  objects. 

Shell  Beads.  Nearly  five  thousfmd  shell  beads  were  taken  from 
the  altar.  They  ranged  from  small  discs,  about  )  of  an  inch  in 
diameter,  to  those  of  globular  or  oval  shape,  approximately  an 
inch  in  length,  as  illustrated  in  a,  plate  14.  On  plate  12,  d,  are 
shown  about  two  thousand  of  the  ordinary  form.  Nearly  an  equal 
number,  barrel-shaped,  and  somewhat  larger,  were  also  recovered. 
The  various  shapes  and  sizes  of  shell  beads  from  this  altar  are 
shown  in  figure  22. 
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A  group  of  marginella  shells  with  the  apex  ground  away  for  the 
passage  of  a  cord  is  illustrated  in  plate  14,  b. 

Embroidery  Shells,  Approximately  seventeen  thousand  fresh 
water  shells  (Leptoxis  carinata),  about  a  third  of  which  are  illus- 
trated on  plate  14,  c,  were  recovered.  Each  of  these  is  ground 
upon  the  side  having  the  aperture,  until  the  wall  of  the  whorl 
above  the  aperture  is  perforated.  This  allows  the  thread  used  in 
attaching  the  shell  to  the  fabric  to  pass  through  the  perforation 
and  out  of  the  aperture;  the  ground  side  of  the  shell  is  in  this 
way  brought  snugly  against  the  fabric  or  buckskin  to  which  it 
is  fastened. 

The  best  example  of  shell  embroidery  of  this  nature  known  to 
the  writer  is  the  so-called  Powhatan  mantle  entered,  about  1685, 
in  the  manuscript  catalogue  of  the  Ashmolean  Museum,  in  the 
handwriting  of  Dr.  Plot,  and  which  is  illustrated  on  plate  xv  of 
the  Tenth  Volume  of  the  Bureau  of  American  Ethnology.  Ac- 
cording to  Dr.  Taylor's  description,  thirty-three  of  the  thirty- 
four  figures  still  remaining  on  this  garment  are  made  with  beads 
ground  as  above  described,  although  of  a  different  species  of  shell. 

Canine  Teeth.  The  canine  teeth  of  various  animals  were  highly 
prized  as  ornaments  by  many  Indian  tribes,  and  a  large  number 
were  obtained  from  this  altar.  A  group  of  the  best  preserved 
teeth  of  the  bear  is  illustrated  in  plate  12,  f.  These  are  black 
with  the  confined  smoke  of  the  altar  fire,  and  many  others  were 
destroyed  by  burning. 

Most  of  these  large  teeth  were  perforated  by  drilling  two  holes 
upon  one  side,  at  an  angle  to  each  other,  until  they  met  near  the 
center  of  the  tooth.  Through  this  angular  perforation,  the  cord 
or  thong  which  fastened  the  tooth  to  the  garment  doubtless  passed. 
They  were  probably  used  as  ornaments  or  toggles,  and  where 
found  in  graves  were  usually  in  one  or  more  pairs,  as  will  be  seen 
by  referring  to  pktte  6.  Sometimes  they  have  an  additional  lateral 
perforation  near  the  root  end,  and  some  are  without  the  diagonal 
drilling.  A  few  neatly  cut  bear  teeth  were  also  taken  from  the 
altar,  two  of  which  have  holes  for  a  pearl  inset.  Several  artificial 
bear  teeth  made  of  shell,  and  one  or  two  of  bone,  were  also  re- 
covered. 

A  large  number  of  the  canine  teeth  of  small  mammals,  per- 
forated near  the  root  end,  for  use  as  ornaments  or  for  stringing  as 
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necklaces,  are  shown  in  e,  of  the  above  plate.  Among  the  various 
animals  represented  are  the  dog,  fox,  raccoon,  bay  lynx,  badger, 
and  opossum. 

Mica  Objects.  In  addition  to  the  three  large  crystals  of  mica 
which  capped  this  sacrificial  deposit,  there  were  many  ornaments 
or  ceremonial  objects  cut  from  thin  sheets  of  this  mineral.  Tlie 
more  important  of  these  are  illustrated  on  plate  16.  There  were 
two  grotesque  human  heads,  one  of  which  is  shown  in  c.  Tliese 
are  duplicates  of  each  other,  both  in  outline,  and  in  the  incised 
lines  upon  the  surface  which  indicate  the  hair,  the  eyebrow,  the 
lips,  and  the  circle  about  the  eye.  At  least  a  portion  of  the  profile 
was  painted,  for  traces  of  red  paint  still  adhere  to  the  neck.  There 
are  four  or  fiye  small  perforations  along  the  upper  lip,  as  tiiou^ 
something  had  been  sewed  to  the  effigy  at  his  point. 

There  are  five  representations  of  the  upper  portion  of  a  bear, 
three  of  which  are  shown  in  the  plate.  These  are  excellent  ex- 
amples of  the  artistic  skill  of  this  people.  The  accuracy  of  the 
outline  of  the  head  and  back  is  remarkable.  In  addition  to  die 
incised  lines  which  mark  the  designs,  portions  of  the  surface  (A 
each  of  these  effigies  are  painted  with  a  dark  red  pigment.  There 
were  fifteen  of  the  designs  figured  in  b,  which  represent  a  conven- 
tionalized bird  upon  or  against  a  long  and  narrow  background. 
Some  of  these,  while  reproducing  the  same  design,  are  not  exact 
duplicates  of  each  other.  Portions  of  the  wing  and  lower  part  of 
the  bird  are  indicated  by  incised  lines,  and  certain  parts  are  painted 
red. 

In  addition  to  the  above  are  several  discs,  some  of  which  have 
a  hole  in  the  center.  A  few  of  these  have  concentric  circles  in  in- 
cised lines,  and  traces  of  what  appears  to  be  white  pigment. 
Many  pieces  of  narrow  serpentine  figures  were  also  recovered,  and 
several  hundred  fragments  of  other  designs,  destroyed  beyond  the 
possibility  of  restoration. 

Mica  was  highly  valued  by  the  Great  Earthwork  Builders.  It 
was  probably  obtained  by  them  from  the  Indians  of  Virginia  and 
North  Carolina,  where  it  was  quarried  in  prehistoric  times. 

Incised  Drawings.  Among  the  most  remarkable  specimens 
from  the  altars  and  graves  of  the  Great  Earthwork  Builders  are 
the  incised  designs  upon  bone,  some  of  which  have  already  been 
described  (see  plate  2). 
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FiKures  23  and  24  illustrate  two  of  these  from  the  altar  uoder 
consideration.  The  discs  are  cut  from  the  parietal  bones  of  a 
human  skull.  Like  all  work  of  this  class  its  technical  quality  is 
exceUent.  The  lines  are  clear-cut  and  uniform,  and  the  work  is 
carried  out  with  great  precision. 

These  discs  were  broken  into  many  pieces,  and  partially  de- 
stroyed by  burning,  but  practically  the  whole  design  of  each  can 


be  made  out,  for  it  is  the  same  in  both,  although  reversed.  A 
composite  bird  is  represented.  The  main  or  central  portion  is 
doubtless  intended  for  an  owl,  as  it  has  the  usual  ear  tufts  and 
large  legs,  each  of  the  latter  terminating  in  four  claws,  character- 
istic of  this  bird.  Near  the  edge  of  each  disc  is  the  well-drawn 
head  and  shoulder  of  a  crested  bird  whose  wings,  with  convention- 
alized feathers,  extend  upward  and  across  the  upper  half  of  the 
disc.  Upon  the  opposite  side  of  each  is  another  bird's  head,  which 
seems  to  form  a  part  of  the  leg  or  wii^  of  the  central  ^ure.    Two 
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large  eye-like  des^ns  with  angular  arms  are  in  the  upper  half  of 
each  disc. 

A  few  fragments  of  other  carvings  of  a  similar  nature  were  found 
among  the  ashes  of  the  altar.  There  was  also  a  spatula-like  object 
of  tortoise  shell  about  S  inches  long,  H  inches  wide  near  its  broader 
end,  and  tapering  to  f  of  an  inch  at  the  opposite  extremity.  The 
broader  end  is  neatly  rounded,  and  upon  one  side  has  been  incised 


a  well-executed  scroll.  The  greater  portion  of  the  unit  of  the  design 
is  repeated  once.  Unfortunately,  the  surface  of  the  tortoise  shell 
is  so  disintegrated  that  the  Unes  of  the  design  cannot  be  followed 
with  accuracy,  and  a  satisfactory  drawing  cannot  be  made. 

SUme  Implements.  Comparatively  few  stone  implements  were 
taken  from  the  altar.  Six  broken  flint  blades,  5  or  6  inches  in 
length,  of  ordinary  workmanship;  about  a  dosen  perfect  knife 
blades  of  obsidian  and  flint,  five  of  which  are  shown  on  plate  16, 
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a;  and  many  fragments  of  similar  blades,  broken  by  the  fire, 
were  recovered. 

Eleven  imitation  chipped  blades  or  spear  points,  made  of  mica- 
ceous schist,  were  also  taken  from  the  altar,  eight  of  which  are  shown 
on  the  above  plate.  The  lower  portion  of  most  of  these  is  perfo- 
rated for  attachment.  It  is  possible  that  they  may  have  been  used 
as  pendants,  but,  in  the  opinion  of  the  writer,  it  seems  more  prob- 
able  that  they  are  ceremonial  spear  points.  The  surface  of  each 
appears  to  be  ground  in  imitation  of  the  facets  upon  chipped  blades. 

MiaceUaneotia  Objects.  Only  a  few  remaining  objects  from  this 
altar  are  worthy  of  special  mention.    Among  them  are  two  large 


hemispherical  button-like  objects  of  sandstone,  which  are  illus- 
trated in  figure  25,  e,  f.  The  metal  coverings  of  both  are  missing. 
One  of  the  specimens,  f,  is  perforated  near  its  base  for  the  passage 
of  a  cord.  This  perforation  is  above  its  center,  evidently  for  the 
purpose  of  allowing  the  ornament  to  hang  properly  when  attached 
to  the  garment,  or  when  suspended  against  the  body.  The  second 
example,  e,  is  grooved  at  one  side  of  the  center  for  the  same  purpose. 
The  metal  plat€  which  covered  its  base  held  the  cord  in  place.  A 
third  and  complete  example  is  illustrated  in  d.  This  was  found 
during  the  excavation  of  mound  4.  It  is  covered  with  thin  copper 
plates,  the  edges  of  the  outer  plate  overlapping  those  of  the  under 
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one.     Similar  examples  from  the  Hopewell  Group  are  covered 
with  sheets  of  native  silver. 

There  are  three  terra-cotta  rings  grooved  at  the  outer  edge, 
which  were  probably  used  as  ear-ornaments.  Two  of  them  are  of 
the  same  type,  but  are  not  mates,  one  being  larger  and  more  crudely 
made  than  the  other.  The  better  example  of  the  two  is  illustrated 
in  figure  26,  a.  Several  beautifully  formed  rings  of  this  type,  made 
from  the  brown  micaceous  schist  called  *'  gold  stone  "  by  Squier 
and  Davis,  were  taken  from  an  altar  of  the  Hopewell  Group,  and 
are  now  in  the  Field  Museum.  The  largest  of  these  is  about  2 J 
inches  in  diameter.  Similar  rings  were  also  found  by  the  above 
explorers.  These  stone  rings  are  among  the  most  interesting 
objects  from  the  mounds.  Technically  they  are  perfect;  their 
outUnes  form  true  circles,  and  their  surfaces  are  exactly  S3anmetri- 
cal.  They  could  not  have  been  made  without  some  mechanical 
device  based  upon  the  principle  of  the  lathe.^  The  terra-cotta 
rings,  however,  are  modeled  by  hand,  and  afterward  baked.  Like 
some  of  the  stone  rings,  the  one  illustrated  (a)  is  perforated  later- 
ally by  eight  holes  arranged  in  four  pairs.  It  is  not  improbable 
that  these  perforations  were  used  for  attaching  feathers  or  other 
ornaments  placed  within  or  hanging  from  the  central  opening. 
The  third  terra-cotta  ring  from  this  altar  is  shown  in  b,  the  only 
one  of  this  type  recovered. 

Several  fossils  were  taken  also  from  the  altar,  and  were  probably 
used  as  fetishes.  They  are  duplicates  of  those  from  the  altar  of 
mound  4  which  are  illustrated  in  d,  plate  17.  There  were  also 
many  fragments  of  shell  vessels,  bone  and  shell  rings,  and  other 
objects  destroyed  by  breaking  or  burning. 

Intrusive  Pit,  This  was  on  the  eastern  side  of  the  mound  (2, 
figure  16),  and  had  been  dug  to  the  depth  of  7  feet.  The  clay 
filling  was  like  the  upper  strata  of  the  mound,  but  the  layers  of 
stone  had  been  removed.  A  coating  of  ash-Uke  substance  covered 
the  bottom  of  the  pit,  and  extended  3  feet  up  its  sides.  The  ex- 
tended skeletons  of  a  man  and  a  woman  lay  upon  the  bottom  near 
its  center.  Covering  their  tibiae  were  ashes  containing  bits  of 
burnt  bone,  both  human  and  animal.  Near  the  skeletons  was  a 
flat  stone  upon  which  rested  a  rounded  sheet  of  mica  about  12 
inches  across.    About  the  two  skeletons  were  sixteen  crania  of 

1  Willoughby,  op-  cit..  Holmes  Anniveraary  Volume,  plate  12. 
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men  arranged  at  regular  intervals.  Two  or  three  other  fragments 
were  also  recovered,  one  of  which  was  part  of  an  infant's  skull. 
When  found,  the  settling  of  the  superincumbent  mass  of  clay  had 
broken,  and  misplaced  some  of  the  bones. 

The  sixteen  skulls  were  unaccompanied  by  other  bones.  They 
were  probably  family  relics,  connected  with  or  belonging  to  the 
man  whose  skeleton  occupied  the  center  of  the  grave.  Thirteen 
of  them  have  superficial  scratches  or  cuts  on  their  surface,  appar- 
ently made  with  flint  knives  in  the  process  of  removing  the  flesh. 
Some  of  the  skulls  had  been  painted  red,  and  red  oeher  still  adheres 
to  the  surface  of  six.    It  is  more  common  on  the  forehead,  facial 


bones,  and  jaw,  but  in  one  skull  it  occurs  about  the  base  as  well, 
and  in  this  and  one  other  on  the  temporal  fossa.  Five  of  the  skulls 
have  one  to  four  perforations,  about  |  inch  in  diameter,  in  the 
vault  of  the  cranium.  The  sixth  example  has  eleven  perforations, 
and  another  apparently  started.  This  skull  is  shown  in  plate  27 
together  with  one  having  two  perforations.'  The  position  of  the 
hoIeR  seems  to  indicate  that  at  least  a  part  of  them  were  intended 
for  the  passage  of  a  suspending  cord.  Others  may  have  been  vaed 
for  the  insertion  of  feathers  or  other  decorations. 

During  the  exploration  of  Marriott  mound  1,  to  the  west  of  the 
elevated  circle  (see  page  88),  a  skull  was  found  occupyii^  a  small 
stone-lined  grave,  and  unaccompanied  by  other  bones.  This  was 
perforated  near  the  great  foramen,  probably  for  the  passage  of  a 
suspending  cord. 

Bones  coated  with  red  pigment  are  reported  from  Ohio  by  W. 
K.  Moorehead  as  follows:  from  a  mound  at  Omega,  Ross  County; 
from  a  Jackson  County  mound;    from  two  mounds  within  the 
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corporate  limits  of  Chillicothe;  and  from  a  stone-lined  grave  in 
Marion  County.' 

The  following  account  from  Romans  of  bone  painting  among 
the  Choctaw  throws  an  interesting  sidelight  upon  these  renuuns.' 

The  day  {of  the  buri&l]  being  come,  the  friends  and  relations  assemble  near 
the  Btage,  a  fire  is  made,  and  the  respectable  operator,  after  the  body  is  taken 
down  {from  the  stage  on  which  it  haa  lain  for  two  to  four  months],  with  hia 
naila  tears  the  remaining  flesh  off  tbe  bonea  and  throws  it  with  the  entraila 
into  the  fire,  where  it  is  consumed;  then  he  scrapes  tbe  bonea  and  bums  the 
scrapingB  Ukewise.  The  head  being  painted  red  with  vermilion,  is,  with  the 
rest  of  the  bones,  put  into  a  neatly  made  chest  (which  for  a  chief  is  also  made 
red)  and  deposited  in  the  toft  of  a  hut  built  for  that  purpose,  and  called  'bme 


S,  Clu}'  SDd  uha;   fl.  Burnt  clay:  : 


houae.'  Each  town  has  one  of  these.  After  remaining  here  one  year,  or  there- 
abouts, if  he  l)e  a  man  of  any  note,  they  take  tbe  chest  down,  and  in  an  assem- 
bly of  relations  and  friends  they  weep  once  more  over  him,  refresh  the  color 
of  the  bead,  paint  tbe  box,  and  then  deposit  him  to  lasting  oblivion. 

Mound  4.  This  was  approximately  108  feet  long  by  66  feet  wide, 
with  its  greatest  elevation  about  6  feet  above  the  surrotmdiog 
plain.  A  cross-section  near  its  center,  figure  27,  from  a  drawing 
by  Dr.  Metz,  shows  the  following  stratliicatioD :  beneath  the  thin 
top-soil  were  2  feet  of  clay  (1)  resting  upon  a  7-inch  layer  of  clay 
mbced  with  charcoal  (2) ;  then  came  26  inches  of  mottled  clay  (3) ; 
an  inch  of  sand,  and  7  inches  of  yellow  earth  (4);  layers  of  clay 
and  ashes  (5) ;  and  layers  of  burnt  clay,  probably  the  remains  of 
hearths  (6).  Three  pits  with  clay  covers  (9)  are  shown  similar  to 
those  in  mound  3,  but  without  the  accompanying  tunnels.  Thir- 
teen pits  and  one  hundred  and  seven  post-holes,  not  shown  in  the 

1  AU*  Hidliflu.  The  PairUitia  a}  Human  Bma  Amont  tkt  IndiBf,  SmithMniui  Ronrt, 
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ground  plan,  figure  28,  are  recorded.  As  it  is  not  possible  to  plot 
these  with  accuracy  from  the  given  data  they  are  omitted.  Several 
hearths  with  cup-shaped  depressions  were  found  in  the  north- 
western section,  and  nearly  half  of  the  mound  area  was  paved  with 
flat  limestones  at  a  point  somewhat  above  the  level  of  the  sur- 
rounding plain. 

At  a  depth  of  5i  feet  near  the  center  of  the  mound,  altar  1 
(number  7  in  plan  and  section)  was  encountered.  This  is  described 
by  Dr.  Metz  in  the  following  words: 

The  altar  was  almost  quadrangular  in  form,  being  a  little  wider  in  one  direc- 
tion than  in  the  other.   At  each  comer  was  a  rounded  projection.  These  cor- 


reaponded  to  the  cardinal  points  of  the  compafiB.  It  measured  about  6  feet 
diagonally  from  comer  to  comer,  and  the  slope  of  the  sides  was  10  inches. 
Near  the  southwest  side  of  the  floor  of  the  altar  was  a  circular  basin,  fi  inches 
deep  and  15  inches  in  diameter.  In  this  were  found  a  copper  bracelet,  several 
copper  beads,  and  fragments  of  mica;  a  layer  of  pebbles  covered  the  basin. 
Nearly  the  entire  floor  of  the  altar  was  covered  with  a  layer  of  block  ashes, 
13  inches  deep.  Over  one  side  of  the  floor,  and  extending  nearly  to  its  center 
was  a  2-inch  stratum  of  white  ashes  (bone  ashes?).  Over  this  was  a  1-inch 
layer  of  black  ashes.  To  the  extreme  left  on  the  floor  of  the  altar  lay  a  large 
worked  piece  of  cannel  coal,  its  under  surface  charred.  To  the  right  of  the 
bed  of  white  ashes,  and  directly  in  the  center  of  the  altar  lay  a  nugget  of  copper 
weighing  3  pounds  and  10  ounces.  Close  to  this  were  the  fragments  of  the 
hollow  stone  efligy  wrapped  in  pieces  of  mica.  Next  to  this  lay  another  nugget 
of  copper,  beside  which  were  numerous  fragments  of  t«rTa-cotta  images  of 
the  human  form.  Over  these  objects  lay  a  large  serpent  cut  from  mica.  Nu- 
merous copper  beads  were  found  throughout  the  black  ashes,  above  which  was 
a  layer  of  gray  ashes,  5  inches  deep,  containing  great  quantities  of  animal  re- 
mains. These  were  covered  with  a  layer  of  worked  pieces  of  cannel  coal.  Cov- 
ering the  coal  and  the  entire  altar  was  a  5-inch  layer  of  pure  sand  which  was 
in  turn  covered  by  a  triple  layer  of  flat  stones.  These  were  quite  large,  and 
were  built  over  as  a  covering  for  the  contents  of  the  altar. 
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After  the  removal  of  ita  coDtente,  a  crose-eection  was  made  through  the 
altar.  Its  floor  was  found  to  be  burned  very  hard  to  a.  depth  of  2i  incbM, 
beneath  which  waa  a  2-inch  stratum  of  pure  clay,  and  below  this  4  inches  of 
red  burnt  earth.  Then  came  a  1}  inch  layer  of  black  aahes,  upon  which  the 
altar  had  been  built. 

Beneath  the  northeastern  edge  of  this  altar  (a)  a  second  altar  was  found, 
square  in  form,  the  edges  measuring  approximately  4  feet    Ita  depUi  was  4 


nUken:  S.A1Ut2; 


r  slope  of  its  side  5  inches.    This  altar  contained  only 


The  relative  positions  of  theae  altars  are  shown  in  figures  27, 
28,  and  29. 

CmiteTits  of  AUar  1.  After  removing  the  ashes  and  other  con- 
tents to  the  Museum,  assorting  the  material  and  repairing  the 
broken  objects,  the  following  specimens  were  listed:  26  pieces 
of  cannel  coal,  all  but  one  of  which  had  been  laid  over  the  other 
objects  in  the  altar  (plate  17,  a);  7  nuggets  of  native  copper, 
the  lai^est  weighing  56j  ounces  (c  of  above  plate) ;  a  nugget  of 
met«onc  iron,  weighing  27^  ounces  (b);  many  fossils  of  various 
kinds,  probably  used  as  fetishes,  some  of  which  are  shown  in  d; 
284  astragah  of  deer  and  elk  (e) ;  44  hollow  cones  made  of  antler 
tips;  stones  and  concretions  of  natural  forms  used  as  fetishes  (plate 
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18,  e) ;  a  bracelet,  cones,  and  beads  of  native  copper,  and  about 
200  pearl  beads  (plate  18,  a-d);  2  hollow  stone  effigies;  a  repre- 
sentation of  the  horned  serpent  cut  from  mica;  and  several  terra- 
cotta figurines.  In  addition  to  the  above  there  were  many  frag- 
ments of  worked  bone,  shell,  teeth  and  claws  of  animals,  flint  im- 
plements, etc.  The  more  important  of  these  specimens  will  be 
treated  separately. 

Meteoric  Iron.    Reference  has  been  made,  page  50,  to  the  objects 
of  this  metal  from  the  central  altar  of  mound  3.    No  artifacts  of 


{ 


L 
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Altars  of  Mound  4:  a.  Altar  1,  with  circular  baun  (b)  at  one  side; 
c,  Altar  2,  partly  beneath  Altar  1. 

this  material,  however,  were  found  with  the  nugget  from  the  altar 
of  mound  4.  This  mass  (plate  17,  b)  taken  with  the  other  objects 
from  the  ashes,  weighed  767.5  grams.  The  following  is  an  extract 
from  the  published  account  by  Dr.  Kinnicutt:  ^ 

This  mass  consisted  principally  of  metallic  iron  and  olivine;  the  crjrstals 
of  olivine  have  a  diameter  of  5  to  10  millimeters,  and  are  enclosed  within  the 
iron.  The  specific  gravity  was  found  by  Professor  Lattimore  of  Rochester, 
New  York,  to  be  4.72. 

A  section  of  the  stone  was  made  and  polished,  and  the  general  appearance 
is  shown  by  the  following  wood  cut.  The  dark  portions  showing  the  sise  and 
shape  of  the  crystals  of  olivine,  which  were  of  a  dark  green  weighing  from  200 


1  Leonard  P.  Kinnicutt,  op.  cit..  Reports  of  Peabody  Museum  of  Am.  Arch,  and  Eth.,  Vol. 
Ill,  pp.  382-384. 
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to  800  milligrammes,  had  a  specific  gravity  of  3.33.  An  analjrsis  of  the  olivine 
gave  the  following  results: 

SiO, 40.02  per  cent 

FeO 14.06       • 

MnO 0.10       • 

MgO 45.60       • 

The  iron  which  enclosed  these  crystals  had  a  specific  gravity  of  7.894,  and 
gave  by  J.  Lawrence  Smith's  process  of  analyses: 

Insoluble  residue 00.09 

Iron 89.00 

Nickel 10.65 

Cobalt 00.45 

^PPer iTiuces 

Phosphorus J 

A  polished  surface  under  the  microscope  showed,  beside  the  crystals  of 
olivine,  small  crystals  of  bronzite,  which  substance  could  also  be  easily  detected 
by  reflected  light.  Small  quantities  of  schreibersite  were  also  undoubtedly 
present  as  shown  by  the  traces  of  phosphorus  found  in  the  analysis  of  the  iron. 

The  specimen  belongs  to  the  class  of  meteorites  known  as  pallasiteSy  and  a 
section  of  it  resembles  more  closely  a  section  of  the  Atakama  stone  than  any 
other  known  pallasite. 

Meteoric  iron  artifacts  have  been  found  in  several  of  the  mounds 
of  the  Great  Earthwork  Builders.  From  the  Hopewell  Group  were 
taken  beads,  head-plates,  and  other  ornaments,  an  adze  blade,  a 
drill,  and  small  chisels  in  antler  handles.  It  is  interesting  to  note 
that  the  above  chisels  are  curved  and  have  the  form  of  the  upper 
incisors  of  the  beaver,  which  were  so  widely  used  as  cutting  tools 
by  the  Indians.  It  seems  that  in  making  the  chisels  of  iron  they 
copied  the  shape  of  the  most  effective  tool  of  this  nature  which 
they  possessed.^ 

In  addition  to  the  specimens  from  the  central  altar  of  mound  3, 
there  are  in  the  collection  of  the  Museum,  several  ear-ornaments, 
buttons,  etc.,  covered  with  meteoric  iron,  and  an  adze  blade  of 
this  metal,  all  from  the  Liberty  Group  of  mounds  in  Scioto  Valley. 

Atwater*  reports  a  small  sword  or  large  knife  completely 
oxidized,  and  a  plate  of  iron  from  the  great  mound  in  the  center 
of  the  circular  embankment  at  Circleville.    These  were  probably 

*  For  a  drawing  of  three  of  these  chisels,  see  Willoughby,  op.  cit.,  Holmes  Anniversary  Vol- 
ume, plate  iv,  f . 

*  Calib  Atwater,  op.  cit.,  p.  178. 
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of  meteoric  iron.  Very  naturally  these  early  archaeologists  re- 
garded this  iron  as  of  European  provenience,  and  as  both  the 
specimens  were  much  disintegrated,  their  original  forms  or  uses 
were  not  recognized.  The  "  knife  "  was  accompanied  by  an  antler 
handle,  probably  of  the  same  general  type  as  the  antler  handles  of 
the  meteoric  iron  chisels  above  referred  to,  portions  of  which  still 
adhere  to  the  implements.  These  meteoric  iron  chisels  are  now 
in  the  Field  Museum  of  Chicago.  Hildreth's  and  Atwater's  mis- 
interpretation of  the  finds  at  Marietta,  and  undoubtedly  also  of 
the  ones  at  Circleville,  have  misled  archaeologists  for  many  years 
as  to  the  antiquity  of  the  mounds  of  the  Great  Earthwork  Build- 
ers. This  is  also  true  of  certain  well-known  writers  who  have  done 
so  much  to  belittle  the  monumental  work  of  Squier  and  Davis.  , 

Most  of  the  meteoric  iron  from  the  mounds  has  been  worked 
into  tools  or  ornaments,  and  it  is  impossible  to  tell  whether  it  was 
all  derived  from  one  or  several  meteorites.  If  from  only  one,  it 
would  seem  to  indicate  that  the  Turner,  Hopewell,  Liberty,  and 
Circleville  Groups  were  contemporary. 

Fetishes,  Stones  and  concretions  of  peculiar  shapes,  and  espe- 
cially those  resembling  human  or  animal  forms  or  any  of  their  parts, 
were  by  most  Indians  supposed  to  possess  supernatural  powers, 
and  were  used  as  fetishes.  Several  of  these  were  taken  from  the 
altar,  and  are  illustrated  in  the  lower  half  of  plate  18.  The  most 
remarkable  of  these  is  the  middle  stone  in  the  upper  row  (e), 
which  represents  the  head  of  a  serpent.  Its  form  has  not  been 
modified  in  the  least  by  art;  even  the  eye  is  natural.  It  is  very 
probable  that  the  serpent  was  the  supreme  guardian  of  the  owner 
of  the  objects  sacrificed  here,  for  the  mica  effigy  of  the  homed 
deity,  illustrated  in  figures  30' and  31,  was  also  found  on  this  altar. 
The  fossils  shown  on  plate  17,  d,  were  probably  also  regarded  as 
fetishes. 

Mica  Objects,  A  considerable  number  of  designs  cut  from  thin 
mica  had  been  placed  upon  the  altar,  and  nearly  all  were  de- 
stroyed. Some  of  them  lay  in  contact  with  one  of  the  large  stone 
effigies,  and  were  thought  by  Dr.  Metz  to  have  been  wrapped 
around  it.  A  high  degree  of  heat  will  anneal  this  mineral,  and 
render  it  soft,  pliable,  and  easily  torn.  Practically  all  of  these 
mica  objects  owe  their  destruction  to  extreme  heat.  Among  the 
hundreds  of  fragments  were  pieces  of  small  scrolls,  serpentine 
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figures,  etc.,  none  of  which  could  be  joined  to  form  an  intelligible 
design,  with  the  single  exception  of  the  horned  serpent  deity  above 
mentioned.  This  had  been  one  of  the  last  sacrificial  objects  to 
be  deposited,  and  probably  owes  ita  fair  state  of  preservation  to 
this  fact.  Drawings  of  the  greater  part  of  the  upper  portion  of  this 
serpent  have  been  published  elsewhere.'  Since  beginning  the 
preparation  of  this  paper,  however,  the  writer  has  made  a  careful 
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search  among  the  mica  fragments  from  this  altar  in  hopes  of  being 
able  to  supply  at  least  some  of  the  missing  parts,  with  the  good 
results  shown  in  the  photograph.  The  nose,  a  part  of  the  upper 
jaw,  the  tail  with  a  portion  of  the  rattles,  and  the  lower  part  of  the 
body  were  found.  The  incised  lines  forming  the  base  of  the  jaw, 
the  lines  about  the  eye,  and  the  horns  on  one  side  of  the  head,  do 
not  show  clearly  in  the  photograph,  but  are  brought  out  in  the 
drawing.  There  are  two  perforations  for  the  attachment  of  the 
eye,  which  was  undoubtedly  a  lai^e  pearl  perforated  laterally  for 

I  WUlougbby.  op.  cit..  Rolmea  Aanivenary  VdIudu,  filMtt  ii.  m. 
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the  passage  of  a  cord.  Such  a  perforated  pearl  of  a  size  to  fit  ex- 
actly the  two  holes  in  the  head  was  found  among  the  ashes.  There 
seems  to  be  no  evidence  that  the  effigy  had  been  painted. 

The  prominent  place  occupied  by  the  serpent  in  the  religious 
life  of  the  Indians  is  too  well  known  to  be  enlarged  upon  here.  He 
was  god  of  the  upper  regions,  the  four  winds  and  four  quarters, 
and  occurs  in  combination  with  the  primitive  cosmic  symbol  or 
some  of  its  parts,  from  Ohio  southward  to  Central  America.    He 
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From  Altar  1,  Mound  4:  Drawing  of  the  serpent  effigy  illtiatratad  in  figure  30, 

showing  the  incised  lines  outlining  the  horns,  a  part  of  the  lower  jaw,  and  the  eye, 

which  do  not  appear  clearly  in  the  photograph.     (1/4.) 


was  one  of  the  principal  divinities  of  many  North  American  tribes. 
Among  the  Maya  and  Nahua  peoples  he  was  usually  shown  with 
plumes  instead  of  horns.  The  most  noted  representation  of  this 
homed  god  in  the  North  is  the  great  Serpent  Mound  of  Adams 
County,^  which  belongs  to  the  same  general  culture  as  the  Turner, 
Hopewell,  Liberty,  and  other  mound  groups.  Interesting  repre- 
sentations of  this  serpent  were  taken  from  the  first  three  of  these 
groups. 

For  a  description  of  this  effigy,  see  Willoughby,  TKt  Serpent  Mound  of  Adama  County^ 
Ohio,  American  Anthropologist,  Vol.  XXI,  1919,  pp.  15&-163. 
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Egigiea  in  Stone.  A  remarkable  effigy  of  a  Berpent-monater, 
part  horned  serpent  and  part  quadruped,  beautifully  carved  ia 
red  slate,  also  from  this  altar,  is  illustrated  in  plate  19,  a,  b,  and 
a  Bide  view  is  given  in  figure  32.  This  was  broken  into  many 
pieces,  most  of  which  were  recovered.  The  head  and  tail  are  those 
of  the  homed  serpent.  The  latter  has  the  usual  rattles.  On  the 
head,  above  and  below,  appear  the  typical  reptilian  plates.  Two 
of  the  horns  are  carved  in  relief,  and  two  are  made  separately, 
being  inserted  in  holes  drilled  at  the  aides.  Drilled  holes  also  form 
the  eye  sockets,  into  which  were  doubtless  inserted  pearls,  as  was 
usual  in  the  smaller  animal  effigies  of  this  class.  The  mouth  is 
open,  as  shown  in  the  side  view.    This  opening  is  plain,  depressed. 


tbe  horned  mprat-nwiutcr  afaown  in  phU  IS, 


and  without  teeth.  It  is  probable  that  this  depression  was  origi- 
nally inlaid  with  some  material  representing  teeth,  for  there  are 
two  holes  drilled  upward  into  each  side  of  the  forward  portion  of  the 
upper  jaw  beneath  the  nostrils  in  which  two  canine  teeth  of  some 
small  mammal  were  probably  inserted.  The  body  is  that  of  & 
quadruped,  and  is  ornamented  with  a  decorative  band.  The 
vent  is  pronounced,  a  feature  occasionally  noticeable  in  Indian 
representations  of  both  birds  and  quadrupeds,  the  significance  of 
which  is  not  clear.  The  effigy  probably  represents  the  water- 
monster  or  serpent-dragon,  a  mythical  being  of  the  Kiowa  and 
other  northern  tribes,  which  is  referred  to  by  James  Mooney  as  the 
"  water-monster  formed  like  a  homed  aUigator."  • 

The  second  hollow  object  from  this  altar  of  the  same  general 
class  is  figured  in  c,  and  d,  of  the  above  plate.  Instead  of  being 
carved  in  relief,  the  animal  is  represented  by  the  usual  lines  and 
cross-hatching  seen  in  the  incised  carvings  upon  bone  and  antler. 

>  Sekncse,  Much  21.  tOOS. 
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The  entire  design  is  illustrated  in  figure  33.  The  drawing  is  so 
conventionaUzed  we  can  only  guess  as  to  what  animal  it  represents. 
The  eye  cavities  have  an  unfinished  appearance,  and  it  is  probable 
that  pearls  were  inserted  in  them.  The  material  is  reddish-brown 
mica-schist  thickly  interspersed  with  particles  of  gold-colored  mica. 
This  stone  seems  to  have  been  highly  prized  by  the  Indians,  and 
was  used  in  making  various  choice  artifacts,  including  the  stone  ear- 
rings referred  to  on  page  60. 

These  two  effigies  belong  to  a  group  of  hollow  objects  from  the 
mounds,  the  use  of  which  is  unknown.    They  are  usually  made  of 


FlQURB  33 

From  Altar  1,  Mound  4:  Incised  desicn  upon  hollow  atone  object  ahown  in  plate  19, 

c,  d.     (2/6.) 


choice  varieties  of  stone,  but  sometimes  of  antler  or  other  material. 
They  are  carved  into  many  shapes,  but  the  more  elaborate  examples 
are  representations  of  the  upper  portion  of  a  bird  or  quadruped, 
or  the  head  of  some  animal.  One  specimen  in  the  Museum  collec- 
tion is  in  the  form  of  a  large  beetle.  All  of  them  have  a  cavity 
upon  the  under  side,  and  seem  to  have  been  fitted  over  some  ob- 
ject. Some  have  perforations  through  the  top,  evidently  for  at- 
tachment. 

Figurines  of  Terra-cotta,  Perhaps  the  most  interesting  objects 
from  this  altar  are  the  figurines  illustrated  on  plates  20  and  21. 
There  is  every  reason  to  believe  that  the  artists  who  fashioned 
them  belonged  to  the  group  of  people  who  resided  here,  and  that 
the  effigies  represent  individuals  or  types  of  the  same  people. 
Dr.  Hooton  has  called  attention  to  the  fact  that  the  peculiar  form 
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of  head  shown  in  the  figurines  corresponds  closely  to  the  crania 
from  the  mounds  and  burial  places  of  this  group. 

Unfortunately,  none  of  the  effigies  is  perfect.  They  were  either 
deliberately  broken  before  being  placed  on  the  altar,  or  the  heat 
from  the  fire  caused  them  to  splinter.  Probably  both  agencies 
contributed  to  their  destruction.  Such  fragments  as  could  be 
fitted  together  have  been  carefully  joined.  In  this  way,  the  com- 
plete outlines  of  several  were  restored,  as  shown  in  plate  21. 

The  figures  were  modeled  from  clay  without  the  addition  of  shell. 
They  were  apparently  roughly  formed  with  the  fingers,  and  finished 
with  modeling  tools,  some  of  which  had  sharp  edges  for  trinmiing 
and  paring  the  surface.  The  ears,  ear-ornaments,  garments,  and 
some  other  portions  were  prepared  separately  and  luted  on.  So 
far  as  can  be  judged  by  the  fragments,  both  arms  of  each  individual 
occupied  the  same  relative  position.  This  is  another  illustration 
of  the  symmetry  so  characteristic  of  the  art  of  the  Great  Earth- 
work Builders  and  the  Northwest  Coast  tribes. 

Two  fragments  of  similar  figures  were  obtained  in  the  general 
digging  of  mound  4,  and  another  fragment  was  found  under  the 
northern  embankment  of  the  great  enclosure. 

These  figures  have  little  in  conunon  with  the  crude  terra-cotta 
effigies  from  other  sections  of  the  United  States.  The  modeling 
is  much  superior,  and  an  unusual  variety  of  postures  is  shown. 
As  portraitures  of  the  human  form  these  effigies  compare  favorably 
with  many  of  the  figurines  from  the  Maya  and  Nahua  regions. 

The  largest  of  these  effigies  (plates  20  and  21,  g)  represents  a 
man  with  hands  crossed  over  his  abdomen.  The  face  is  destroyed, 
but  the  shape  of  the  head  is  easily  determined.  He  wears  spool- 
shaped  ear-ornaments  of  the  same  form  as  those  of  copper  taken 
from  the  graves  and  altars  of  this  group.  The  large  knot  of  hair 
shown  above  the  forehead  in  the  drawing  was  among  the  fragments, 
and  imdoubtedly  belonged  to  this  figure.  He  wears  a  belt,  and  a 
broad  breech-cloth,  which  has  been  painted  red. 

The  greater  part  of  the  surface  of  the  effigy  shown  in  a,  of  both 
plates,  is  badly  mutilated.  This  man,  also,  wears  a  belt,  breech- 
cloth,  and  large  ear-ornaments.  His  fore-knot  is  bound  with  a 
fillet  which  is  carried  around  the  back  of  the  head.  His  foot 
coverings  consist  of  moccasins  with  short  leggings  attached.  The 
upper  edge  of  the  legging  is  scalloped.    The  moccasin  proper  has 
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the  U-shaped  inset  characteristic  of  the  northern  Algonquian  and 
neighboring  tribes. 

The  seated  figure,  f,  in  both  of  the  above  plates,  represents  a 
warrior  with  sides  of  the  head  shaved,  leaving  a  ridge  of  short 
hair  extending  across  the  crown  from  front  to  back,  a  method  of 
arrangement  characteristic  of  the  warriors  of  the  Pawnee,  Sauc 
and  Fox,  and  various  other  tribes  of  the  northern  half  of  the 
United  States. 

The  kneeling  effigy,  illustrated  in  e,  has  the  usual  fore-knot,  and 
wears  a  breech-cloth.  The  lower  legs  are  flexed,  and  the  toes 
turned  inward,  as  shown  somewhat  imperfectly  in  the  rear  view. 
In  the  seated  figure,  c,  no  attempt  has  been  made  to  restore  the 
head,  as  the  entire  outer  surface  has  scaled  off. 

In  the  upper  row  in  plate  20  is  shown  the  lower  part  of  a  face, 
and  one  ear  with  a  large  perforation  in  the  lobe.  The  head  is 
restored  in  d,  plate  21.  Detached  ornaments  were  probably  in- 
serted in  the  perforations. 

Portions  of  two  other  male  figures  are  illustrated  in  k,  plate  20. 
Both  of  these  wear  the  usual  breech-cloth. 

Aside  from  a  few  small  fragments  of  one  or  two  individuals, 
three  women  are  represented  in  the  figurines.  The  most  perfect 
of  these  is  shown  in  b,  of  both  plates.  This  is  6^  inches  in  height, 
and  represents  a  matron  dressed  in  a  short  blanket-skirt,  and  low 
foot  coverings  of  the  general  form  of  the  woven  shoes  from  the 
Kentucky  caves.  The  hair  is  neatly  parted,  and  gaUiered  in  a 
chignon  at  the  back  of  the  head.  The  ears  are  not  pierced.  The 
whole  skirt  is  colored  a  dull  red,  and  traces  of  paint  may  be  seen 
on  other  portions  of  the  figure.  The  eyeballs  show  traces  of 
white,  and  the  Ups  are  colored  red.  It  seems  probable  that  the 
whole  effigy  was  originally  carefully  painted.  The  skirt  is  short 
and  reaches  nearly  to  the  knees.  It  is  of  the  type  worn  by  the 
Natchez  and  other  tribes  of  the  South,  and  is  in  the  form  of  a  long 
narrow  blanket,  wrapped  around  the  hips,  one  comer  being  tucked 
in  at  the  waist-line  at  the  back  to  hold  it  in  place,  as  shown  in  the 
back  view  in  the  drawing. 

The  effigy  of  another  woman  is  illustrated  on  plate  20,  h.  This 
has  been  so  badly  injured  that  few  details  can  be  made  out,  a 
considerable  portion  of  the  exterior  having  flaked  off.  She  wears 
the  same  type  of  skirt,  but  instead  of  the  outer  end  being  brought 
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around  under  the  right  arm  before  tucking  in  at  the  back,  it  is 
carried  in  the  opposite  direction  under  the  left  arm. 

The  third  woman  is  represented  by  a  few  fragments  only.  These 
have  been  joined  together,  and  are  shown  in  plate  20,  i.  This 
apparently  was  one  of  the  most  carefully  modeled  in  the  group. 
It  represents  a  young  woman  dressed  in  the  characteristic  red 
blanket-skirt,  and  low  shoes,  sitting  in  the  usual  fashion  of  Indian 
squaws,  with  the  lower  limbs  flexed  and  the  feet  carried  backward 
to  one  side,  the  weight  of  the  body  resting  principally  upon  the 
lower  half  of  the  left  leg.  The  portions  of  the  exterior  of  the 
figure  which  remain  show  unusual  care  in  modeling  and  finish. 
It  is  possible  that  these  figures  when  properly  arranged  may  have 
formed  one  or  more  mortuary  groups,  and  the  large  eflfigy  with 
crossed  hands  may  have  represented  a  corpse,  around  which  the 
other  figures  were  placed. 

In  addition  to  the  objects  above  described  taken  from  altar  1 
of  mound  4,  there  must  have  been  many  articles  of  value  such  as 
textile  fabrics,  objects  of  wood,  dressed  skin,  etc.,  which  were 
wholly  consumed. 

Mound  5.  This  was  a  counterpart  of  mound  6,  so  far  as  its  out- 
ward appearance  was  concerned.  It  contained  four  altars  placed 
near  together  at  different  levels.  The  exploration  was  begun  by 
digging  a  trench,  18  feet  wide,  into  the  mound  from  its  northwest- 
em  end.  About  3  feet  from  the  beginning  of  the  trench,  at  a  depth 
of  6  inches,  a  skeleton  was  uncovered  lying  upon  its  side  in  the 
position  indicated  in  the  plan  (figure  34).  This  was  undoubtedly 
an  intrusive  burial. 

Nothing  further  of  note  was  found  until  the  trench  had  been 
carried  21  feet  into  the  mound,  when  a  burnt  area  near  its  base, 
and  the  edge  of  altar  1  at  a  higher  level,  were  discovered.  The 
trench  was  then  extended  towards  the  north,  and  the  altars  shown 
in  the  plan  and  section  were  found.  Dr.  Metz  writes  as  follows 
concerning  them: 

Altar  1  was  found  at  a  depth  of  41  inches  below  the  surface  of  the  mound 
measuring  to  the  floor  of  its  basin.  The  dip  of  its  sides  was  12  inches,  and  the 
perpendicular  depth  of  the  basin,  7  inches.  Its  length  was  3  feet,  and  its 
breadth  31  inches.  It  was  filled  with  sand  and  gravel,  and  was  covered  over 
with  flat  stones.  Altar  2  was  unearthed  immediately  under  the  layer  of  gravel 
upon  which  the  first  altar  rested.  Its  length  was  29  inches,  its  width  19  inches. 
Its  basin,  only  3  inches  deep,  was  filled  with  sand  and  a  dark  tenacious  earth 
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or  clay.  Altar  3  was  33  inches  long,  27  inches  wide,  and  6  inches  deep.  The 
dip  of  its  sides  was  9  inches.  Altar  4  was  3  feet  long,  2  feet  wide,  and  4  inches 
deep,  the  dip  of  its  sides  being  8  inches. 

No  artifacts  were  found  in  any  of  these  altars.  The  second  altar 
was  removed  and  shipped  to  the  Museum.  There  was  a  series  of 
post-holes  upon  three  sides  of  the  group  of  altars,  as  shown  in  the 
ground  plan.    There  is  no  mention  of  these  in  the  notes.    Other 


B 
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Cro8»-«ection  and  plan  of  Mound  5,  showing  position  of  altars. 

post-holes  may  have  occurred  which  were  overlooked,  or  their 
importance  not  recognized.  There  is  also  no  mention  of  a  low 
wall  of  river  stones  such  as  was  foimd  surrounding  the  other 
mounds  of  this  connected  group.  This  is  probably  due  to  the  fact 
that  the  mound  was  not  wholly  removed  diuing  the  exploration. 
Mound  6.  This  mound  was  66  feet  in  length  by  44  feet  in  width, 
measuring  from  the  outer  edge  of  the  encircling  wall,  which  con- 
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tinued  lo  three  layers  4  feet  up  the  sides  of  the  mound  Its  great- 
est altitude  was  5  feet.  The  upper  portion  to  a  depth  of  2  feet 
6  inches,  was  composed  of  clay,  beneath  which  was  a  nearly  hon 
zontal  layer  of  gravel,  2  inches  thick  ite  edges  toucliing  the  upper 
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layers  of  the  stones  forming  the  encircling  wall  Beneath  this 
layer  of  gravel  was  a  stratum  of  burnt  loam  8  inches  deep  con 
tfuning  the  circular  altar  (4),  and  hearths  (1  2  3)  The  hearths 
were  covered  with  sand.  The  one  nearest  the  altar  was  covered 
with  very  fine  sand  in  which  were  found  several  animal  teeth,  per- 
forated. To  the  southwest  from  this  hearth  lay  the  altar,  2  feet  in 
diameter  and  6  inches  deep.  The  sides  of  its  basin  were  burned 
to  a  depth  of  3  inches,  and  the  burning  ejctended  downward  be- 
neath the  altar  for  12  inches.  Some  distance  to  the  east,  a  third 
hearth  was  uncovered,  measuring  30  by  36  inches.  Two  distinct 
burnings  had  taken  place  here.  In  the  first,  the  clay  had  been 
burned  to  a  depth  of  1§  inches.  This  had  been  covered  with  fresh 
clay,  the  upper  portion  of  which  was  burned  to  a  depth  of  2  inches; 
over  this,  fine  sand  was  strewn.  Beneath  the  level  of  the  hearths 
and  altars  were  strata  of  sand,  gravel,  and  burnt  earth. 

Beneath  the  wall,  at  the  eastern  side  of  the  mound,  were  two 
nearly  square  pits  separated  from  each  other  by  a  clay  wall,  4 
inches  thick.  The  larger  pit  was  4  feet  long,  3i  feet  wide,  and  28 
inches  deep  (number  6,  figure  35);  the  smaller  was  3  feet  square, 
with  a  depth  of  1}  feet.  At  one  corner  of  the  floor  of  this  pit  an 
oval  hole  had  been  dug  to  a  depth  of  about  a  foot.  These  pits 
were  filled  with  river  sand  in  which  were  numerous  small  fresh 
water  shells. 

Post-holes  to  the  number  of  one  hundred  and  three  were  found, 
and  plotted  on  Dr.  Metz's  plan,  many  of  which  were  beneath  the 
surrounding  wall. 
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Mound  7.  This  mound,  with  its  periphery  touching  the  edges 
of  mounda  3,  4,  5,  and  6,  is  one  of  the  smallest  of  the  connected 
group.  It  was  40  feet  in  diameter,  and  a  little  over  5  feet  in  height. 
Near  its  base,  at  the  same  level  as  the  surrounding  plain,  was  the 


'fsimkfAjf'-, 


clBy    4  Cimilu'  situ    E  P«t-h  Ic 


6  Pit  beneath  will 


burnt  area  of  irr^ular  form  indicated  in  the  ground  plan,  figure  37. 
A  circular  depression  or  hearth  was  found  near  the  stake  marking 
the  center  of  the  mound  (number  8).    A  few  feet  to  the  west  was 
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a  circular  basin  (9),  4  inches  deep,  fiUed  with  ashes  and  covered 
with  clay.  The  altar  (7),  found  4  feet  east  of  the  central  stake, 
was  3  feet  long,  and  28  inches  wide.  Tbia  was  taken  out  and 
shipped  to  the  Museum.    Beneath  it  were  indications  <rf  a  second 
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altar.  A  few  pits  and  numeflXNis  post-holes  found  at  the  base  of 
the  mound  aie  dbown  on  the  plan  prepared  by  Dr.  Mets.  The 
only  aitifact  found  was  a  copper  ring,  about  a  foot  from  the 
surface. 

Mound  8.   At  the  fool  of  the  graded  way,  there  is  a  small  earth- 
work ^idosure  still  showing  a  very  ^lallow  ditdi  on  its  inner  side. 
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Croa»-MctifOn  and  pUn  of  Mound  7:   1.  Mixed  cUy  and  earth:   2.  Gravel:  3.  Burnt 
4.  Clay  and  charcoal:    5,  Black  earth;    6.  Hard-fMoi:    7.  Altar;    8.  Circular 

9.  Circular  basin:  10.  Pit:  11.  Post-holes. 


This  enclosure  is  approximately  100  feet  in  diameter,  with  gate- 
way opening  to  the  east.  The  height  of  the  embankment  is  about 
10  inches.  Within  this  is  mound  8,  having  a  height  of  30  inches. 
Dr.  Metz  writes  as  follows: 
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A  trench  15  feet  wide  was  carried  directly  through  from  north  to  south, 
which  was  the  longest  diameter  of  the  mound.  Many  stones  were  uncovered, 
which  had  probably  been  torn  up  by  the  plow.  Mr.  Turner  informed  me  that 
he  had  carted  away  six  wagon  loads. 

On  reaching  a  depth  of  10  inches,  a  pavement  of  flat  river  stones  was  un- 
covered which  extended  25  feet  north  and  south,  and  had  a  width  of  12  feet 
throughout.  This  pavement  was  laid  upon  a  layer  of  black  soil,  5  inches  deep. 
No  traces  of  ashes  or  charcoal  were  found.  Below  this  black  soil  was  the 
clayey  loam  of  the  surrounding  plain. 

In  1905,  Mr.  Volk  uncovered  and  photographed  a  portion  of 
this,  or  a  similar  pavement  within  the  earth  circle.  His  descrip- 
tion follows: 

Dug  trenches  west  of  the  many  stones  strewn  over  the  surface.  It  was  found 
that  they  had  been  arranged  in  layers  10  to  12  inches  below  the  surface  .... 
They  were  water- worn  pebbles  of  fossiliferous  limestones  alx>ut  6  to  12  inches 
in  length,  by  4  to  8  inches  in  width,  the  thickness  varying  from  2  to  4  inches. 
There  were  four  layers  of  stones  near  the  center  of  the  pavement,  but  at  the 
edges  they  dwindled  to  a  single  layer.  In  removing  the  stones  I  found  about 
a  dozen  that  had  been  burned.  Several  of  the  pebbles  were  notched,  and  some 
of  the  thin  ones  showed  chipping  to  a  cutting  edge.  These  may  have  served 
as  diggers  in  excavating  the  tough  clayey  soil  of  the  locality. 

Mound  9.  This  mound  was  about  60  feet  in  diameter,  and  5 
feet  high,  and  was  outlined  with  the  usual  layer  of  stones.  From 
the  surface  downward  the  strata  were  as  follows:  clay  similar  to 
that  of  the  ordinary  surface  of  the  plain,  16  inches;  clay  containing 
numerous  traces  of  charcoal,  18  inches;  a  layer  of  flat  stones, 
15  feet  wide  and  25  feet  long,  occupying  the  center  of  the  mound; 
from  the  edges  of  the  stone  layer,  a  stratum  of  coarse  gravel  3 
inches  thick  extended  to  the  mound's  outer  edge;  and  beneath 
the  layer  of  stones  was  a  thin  stratum  of  sand  which  covered  a 
layer  of  black  ashes  under  which  the  earth  was  tinged  red  by 
burning. 

To  the  west  of  the  center  of  the  mound  and  beneath  the  layer 
of  stones,  an  altar,  4  feet  long  and  2  feet  wide,  was  found.  Its 
basin  was  4  inches  deep,  with  sloping  sides  10  mches  wide  (num- 
ber 1  of  figures  38  and  39).  The  altar  was  filled  with  fine  sand 
covered  with  coarse  gravel.  Its  floor  was  burned  to  a  depth  of 
5  inches.  Nine  feet  east  of  the  altar,  at  a  lower  level,  a  nearly 
circular  basin  or  altar  was  uncovered  (number  2),  the  bowl-shaped 
cavity  of  which  was  8  inches  deep,  and  3  feet  across  at  the  top. 
Its  floor  was  burned  to  a  depth  of  5  inches.    The  cavity  was  filled 
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with  a  dark,  very  tenacious  earth.  No  artifacts,  with  the  excep- 
tion of  the  usual  flint  chips  and  potsherds  scattered  through  the 
mound,  were  obtained.    At  the  base  of  the  mound  numerous  pits 


FimjBi  38.    CnMfrMetion  of  Mouad  9: 

or  post-holes,  12  to  24  inches  deep,  and  6  to  10  inches  in  diameter, 
were  found. 

Mound  10.  This  is  situated  just  north  of  the  fonall  enclosure 
at  the  foot  of  the  graded  way.  It  was  oblong  in  shape,  about  3 
feet  high,  and  extended  east  and  west  approximately  40  feet. 

A  trench  18  feet  wide  was  dug  through  ita  longest  diameter.  The  mound 
wu  compoeed  of  eandy  loam  showing  traces  of  charcoal  throughout.  At  its 
center,  and  on  a  level  with  the  plain,  wtu  found  an  ash-pit  which  was  carefully 
explored.  The  coatents  were  as  follows,  working  downward:  7  inches  of  black 
ashes;  16  inches  of  gravel,  sand,  and  ashes;  and  at  the  bottom,  4  inches  of 
pure  a^ea.  llie  diameter  of  the  pit  at  its  top  was  6  feet;  at  Hb  bottom,  IS 
inches;  and  its  depth  was  27  inches.  Scattered  throughout  the  ashes,  sand, 
and  gravel  were  animal  bones,  fragments  of  pottery,  mica,  and  charcoal. 

Mound  11.  Within  the  great  enclosure  and  about  300  feet 
northeast  of  mound  10  is  situated  this  tumulus.  Excavations 
showed  it  to  be  composed  of  sandy  loam  having  a  mottled  ap- 
pearance.   No  traces  of  charcoal  or  ashes  were  discovered. 

In  the  cent«r,  and  at  a  depth  of  only  8  inches,  a  skeleton  was  unearthed  in 
a  horitontal  pasltion,  head  to  the  south.  The  right  hand  was  placed  over  the 
pelvis,  and  contained  a  small  copper  adie  blade  [figure  44,  r|.  About  4  inches 
from  the  skull  a  mass  of  galena,  weighing  one  pound  and  six  ounces,  wb»  ' 
found.  Three  feet  southeast  of  this  skeleton  lay  the  remains  of  a  child  in  a 
doubled-up  position;  and  5  feet  southwest  of  this,  and  16  inches  beneath  the 
surface,  was  a  second  adult  skeleton  in  a  horizontal  position  with  ita  head  to 
the  south.  Near  the  left  hip  was  a  broken  pottery  vessel,  and  near  by  a  flint 
knife.    (This  vessel  is  shown  with  outline  resigned  in  plate  22,  d.J 

Mound  12.  This  interesting  earthwork,  the  larger  of  the  two 
mounds  in  the  elevated  circle,  was  52  feet  in  diameter,  and  some- 
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what  more  than  5  feet  high.  After  working  through  a  etratum  of 
clayey  loam,  2}  feet  in  depth,  Dr.  Metz  came  upon  a  horizontal 
pavement  of  flat  river  atones,  25  feet  in  diameter,  having  a  cir- 
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1.  Altar:  li  Circulu  bmiia. 


cular  outline  (2,  figure  40).    This  was  about  3  feet  above  the  base 
of  the  mound.    Dr.  Mctz's  account  is  as  follows: 

This  pavement  was  laid  on  a  3-inch  stmtum  of  sand.    On  removing  the 
■tones  and  sand,  a  circular  stone  wall  was  discovered,  and  within  the  enclosure 


Pita  of  MDund  9:  1.  AHui  2.  CIrcuImr  buis. 

[onned  by  this  wall  was  a.  maea  of  round,  drift-gravel  pebbles  ranging  in  sise 
from  a  filbert  to  an  orange.  These  pebbles  covered  an  earth  mound  within 
the  wall,  which  was  2  feet  4  inches  in  height,  and  had  a  base  diameter  of  12 
feet.    The  earth  composing  this  little  mound  was  stratified,  theie  being  several 
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alternate  layers  of  dark  earth  and  yellow  clay,  the  latter  being  much  the  thicker. 
In  the  dark  earth  strata,  traces  of  charcoal  and  ashes  were  seen. 

The  circular  wall  |see  ground  plan  and  croHS-Bection,  figures  40,  4I|  was  34 
inches  in  height,  30  inches  wide  at  its  base,  and  24  inches  at  its  top.  It  rested 
on  a  4-inch  layer  of  coarse  gravel  which  connected  with  the  gravel  surround- 
iog  the  central  earth  mound.  The  diameter  of  the  enclosure  within  the  wall 
was  21  feet. 

Not  far  from  the  center  of  the  small  interior  mound,  and  beneath 
the  stratum  of  coarse  gravel,  was  a  3-inch  layer  of  fine  sand  which 
covered  a  small  altar  (8).  The  basin  of  the  altar  was  2  feet  in 
length,  18  inches  in  width,  and  had  a  depth  at  the  sides  of  6  inches. 
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earth  Bod  ytllov  da) 

Its  cavity  was  4  inches  deep,  and  contained  slightly  burnt  earth. 
The  floor  of  the  altar  was  burned  to  a  depth  of  3  inches,  its  entire 
thickness.    Continuing,  Dr.  Metz  says: 

On  removing  the  altar,  a  cavity  filled  with  fine  sand  was  discovered  be- 
neath. The  length  of  this  cavity  was  12  inches,  width  10  inches.  A  single 
valve  of  a  unio  shell  was  found  in  the  sand  contained  in  the  cavity.  It  was 
placed  directly  under  the  floor  of  the  altar,  and  lay  upon  the  sand.  On  re- 
moving the  sand,  the  depth  of  the  cavity  was  found  to  be  8  inches. 

This  cavity  or  basin  [number  9  of  the  crosa-sectionj,  was  moulded  in  the 
clay  upon  which  the  altar  rested.  The  imprints  of  the  fingers  of  the  ancient 
workmen  were  plainly  visible  upon  its  sides  and  bottom.  Its  form  somewhat 
resembled  the  impression  of  a  human  foot  clothed  with  a  moccasin. 

To  the  northwest  of  the  altar  at  a  distance  of  30  inches  was  an  irregular 
layer  of  dark,  tenacious  clay  (10),  having  a  depth  of  4  inches,  and  exlendinfc 
several  feet  in  width  and  length.    It  showed  no  evidence  of  having  been  burned 

The  circular  stone  wall  was  built  principally  of  lai^e  river  stones 
with  occasional  large  hmestoncs  interspersed,  some  of  them  being 
12  inches  in  length  and  width,  and  3  to  5  inches  in  thickness. 
A  portion  of  this  wall  is  shown  in  the  photograph,  figure  42.    The 
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spaces  between  the  stones  were  packed  with  sand  and  gravel. 
The  inner  edge  of  the  wall  was  perpendicular.  The  outer  edge 
sloped  inward  gradually  from  its  base  to  its  top  (4,  figure  40).  The 
wall  formed  nearly  an  exact  circle,  and  was  uniform  throi^hout 
except  on  the  southwest  side,  where  it  had  been  disturbed  by  two 
burials,  at  least  one  of  which  was  probably  intrusive. 

Prom  the  inner  side  of  the  southern  portion  of  the  wall,  a  single  layer  of 
■tonefl  extended  to  the  south  corner  of  the  altar.  Above  this  row  of  stones, 
and  supported  by  the  layer  of  gravel  extending  under  the  snuJl  interior  mound, 
was  a  second  line  of  stones  reaching  to  the  edge  of  this  inner  mound.  On  the 
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southwest  side  of  the  wall,  three  courses  of  stones  hod  been  removed  for  a 
dielajice  of  4  feet,  and  in  the  space  thus  formed,  and  on  a  stratum  of  fine  sand, 
26  inches  below  the  surface,  the  flexed  skeleton  of  an  adult  was  found  [figure 
4t,  a],  the  bones  of  which  were  much  decayed,  and  the  skull  in  fragments. 

On  the  west  side,  the  wall  was  again  interrupted.  For  a  space  of  7  feet,  five 
courses  of  stone  had  been  removed,  and  an  adult  skeleton  |b]  in  a  horiiontal 
position  restjng  on  a  bed  of  coaise  gravel  was  unearthed.  Near  the  knees  lay 
portions  of  a  large  marine  shell.  The  stones  which  had  evidently  been  removed 
to  make  way  for  the  two  interments  were  not  found. 

Just  outside  the  wall  in  the  western  portion  of  the  mound  were 
two  skeletons  lying  side  by  side  in  a  horizontal  position,  heads  to 
the  north.  The  one  nearer  the  wall  (c)  was  evidently  an  adult 
male;  the  other  (d),  a  youth.  At  each  hand  of  the  former  lay  a 
copper  spool-shaped  ear-omament.  At  the  left  hand  of  skeleton 
d,  rested  another  copper  ear-omament,  and  at  intervals  along  the 
right  arm  were  several  shell  beads.  At  the  right  hand  were  a  con- 
siderable number  of  shell  beads,  and  near  the  pelvis  a  portion  of 
a  second  ear-omament.    A  large  shell  vessel,  with  its  smaller  end 
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downward,  rested  near  the  head.    Four  caiUQe  teeth  of  the  bear, 
perforated  for  attachment,  were  also  found  with  this  skeletOD. 

CoDtinuing  the  excavations  to  the  southward  outside  the  wall, 
several  additional  burials  were  uncovered. 

Skeleton  e,  of  e.n  adult,  waa  found  in  a  flexed  positinn  about  10  inches  from 
the  wall.  It  vaB  badly  decayed,  and  the  skull  was  in  fragments.  An  ftdult 
skeleton  |f|,  8  feet  to  the  southeast,  was  also  in  a  flexed  poejtion,  3  feet  from 


the  surface.  Skeleton  g,  of  an  adult,  lay  in  a  horizontal  position,  head  to  the 
northeast,  on  a  pavement  of  flat  stones,  7  feet  lon^  and  3  feet  wide.  A  copper 
ear-omament  lay  at  each  hand,  and  a  copper  blade  [figure  44.  b|,  at  the  right 
shoulder;  at  the  neck  and  shoulder  were  many  shell  beads.  An  adult  skeleton 
[h]  in  a  flexed  position,  a  few  feet  northeast  of  the  latter,  and  3  feet  from  the 
surface,  was  much  decayed.  No  artifacts  were  found  with  It.  Skeleton  i,  an 
adult,  4  feet  to  the  south  of  the  wall,  at  a  depth  of  2  feet,  lay  on  a  bed  of 
CMWBe  gravel,  4  inches  in  thickness,  A  plate  of  mica  rested  at  the  neck  and 
■houlder. 
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To  the  northeast  of  the  wall  at  three  different  poinU,  portions  of  skeletons 
were  unearthed.  At  one  place,  a  right  femur  and  part  of  a  pelvis,  and  at  a 
distance  of  4  feet  a  left  femur  and  part  of  another  pelvis  were  found.  At  a 
point  6  feet  to  the  aouth  was  a  single  femur,  unaccompanied  by  other  bones. 

With  all  the  skeletons  occupying  a  horizontal  position,  relics  were  recovered, 
and  great  care  seems  to  have  been  taken  in  their  interment,  as  they  were  placed 
either  on  a  bed  of  sand,  gravel,  or  flat  stones.  While  with  those  that  were 
interred  in  a  doubled-up  position,  no  relics  were  found,  nor  was  there  evidence 
of  special  care  being  exercined  in  their  burial.  We  failed  to  discover  a  single 
potsherd  or  a  flint  chip  in  the  entire  mound. 

The  earth  composing  the  greater  part  of  the  mound  seems  to  have  been 
taken  from  the  surrounding  plain.    It  was  homogeneous  throughout.    Upon 


the  slope  of  the  tumulus  were  several  stumps,  one  of  which,  an  oak,  measured 
12  feet  in  cireumference. 

Mound  13.  This  is  the  smaller  of  the  two  motmds  in  the  ele- 
vated circle.  It  was  approximately  30  feet  in  diameter,  and  2 
feet  high.  Upon  removing  the  earth,  a  circular  pavement  of  flat 
river  stones,  15  feet  in  diameter,  was  found.  This  rested  on  a  layer 
of  sand,  8  inbbes  deep.  The  clay  beneath  the  sand  showed  no 
evidence  of  having  been  disturbed. 

Hotmd  14,  This  is  the  smallest  and  the  most  northern  of  the 
seven  connected  mounds  within  the  great  enclosure.    It  was  ap- 
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proximately  30  feet  in  diameter,  and  had  been  reduced  to  a  height 
of  but  2  feet.  Only  a  portion  of  the  surrounding  wall  remained, 
most  of  it  having  undoubtedly  been  destroyed  by  plowing.  Near 
its  center  was  unearthed  a  small  square  altar  of  burnt  clay,  28 
inches  in  diameter.  The  depth  of  its  basin  was  7  inches,  and  the 
slope  of  ita  sides,  9  inches.  The  stratum  above  the  altar  was 
clean  gravel,  having  a  thickness  of  8  inches,  upon  which  rested  a 
12  inch  layer  of  soil.  The  basin  of  the  altar  was  filled  with  yellow 
clay. 

Mound  16.    Upon  the  river  bank,  about  900  feet  north  of  the 
great  enclosure,  is  a  mound,  the  greater  part  of  which  has  been 


destroyed  by  the  washing  away  of  the  bank  during  freshets.  The 
dimensions  of  the  remaining  portion  as  given  by  Dr.  Metz  are  as 
follows:  height  6  feet,  diameter  25  feet,  length  65  feet.  Its  sur- 
face was  originally  paved  with  round  pebbles  which  seem  to  have 
been  carefully  selected  both  as  to  size  and  color.  They  average 
a  little  larger  than  a  goose  egg,  and  are  of  a  bluish  shade.  They 
were  compactly  laid,  resembling  in  this  respect  the  pebble  pave- 
ments of  modern  streets.  The  center  of  the  mound  was  composed 
largely  of  kitchen  refuse  to  the  height  of  about  3  feet,  over  which 
had  been  placed  a  2-inch  stratum  of  sand.  This,  in  turn,  had 
been  covered  with  about  10  inches  of  hard  dark  earth.    The  re- 
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ing  portion  was  made  up  principally  of  clayey  loam,  and 
gravel.    A  few  small  hearths  of  river  stoaes  were  found  also. 

Animal  bones,  potsherds,  broken  implements,  fiint  flakes, 
pieces  of  mica,  etc.,  were  common.  About  twenty-five  calcite 
gorgets  (so-called)  of  the  form  shown  in  figure  43,  c,  several  of 
which  were  broken,  were  taken  from  a  cache  m  this  mound.  With 
them  were  seven  thm,  finely  chipped  blades,  of  the  type  figured 
m  a,  and  one  leaf-shaped  blade,  b,  of  the  above  figure.     These 


were  found  with  pieces  of  worked  antler,  probably  the  remains  of 
their  handles. 

Mounds  to  the  West  of  Elevated  Circle.  The  largest  of  these, 
Marriott  mound  1,  was  opened  in  1884  by  Dr.  Metz  and  Profes- 
sor Putnam,  and  an  account  of  the  exploration  was  published.' 

At  the  time  of  the  exploration  the  mound  was  2  feet  high,  and 
60  feet  in  diameter.  Its  height  had  been  reduced  by  plowii^,  and 
the  layer  of  stones  which  had  covered  the  lower  portion  had  been 
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disturbed.  Near  its  center  was  a  rude  altar  or  basin  of  clay  which 
contained  ashes,  charcoal,  burnt  acorns,  and  pieces  of  burnt  bones, 
some  of  which  were  probably  fragments  of  implements.  There 
were  also  several  beads  of  shell,  and  other  ornaments.  Near  the 
altar  were  two  hearths  or  areas  of  burnt  clay  and  stones,  8  to  10 
inches  in  depth.  Several  bone  implements,  flaked  knives,  etc., 
were  found  in  the  ashes. 

Near  the  center  of  the  mound  was  a  group  of  four  graves,  each 
outlined  with  flat  limestones.  The  largest  of  these  graves  con- 
tained a  skeleton  lying  at  length,  head  to  the  northeast.  The 
smallest  contained  a  complete  skull  with  under  jaw.  A  hole 
i  inch  in  diameter  had  been  bored  through  the  occipital  bone, 
near  the  margin  of  the  foramen  magnum.  The  position  of  the 
holes  suggests  that  a  cord,  for  the  purpose  of  suspension,  may 
have  been  passed  through  it  and  out  of  the  great  foramen.  Two 
other  small  graves  were  nearby,  each  containing  a  skeleton  out 
of  natural  order. 

A  plate  of  native  copper,  ear-ornaments  of  this  metal,  perforated 
teeth  of  the  bear,  two  of  them  inlaid  with  a  large  pearl,  many 
pearl  beads,  and  various  implements  were  found  with  the  skeletons. 

The  construction  of  the  mound,  the  forms  of  the  graves  and  the 
artifacts,  all  indicate  that  this  was  probably  contemporary  with 
the  other  earthworks  of  the  group. 

Some  400  feet  to  the  northeast  of  the  above  tumulus  is  Marriott 
mound  2,  much  reduced  by  cultivation.  This  proved  of  little 
interest.  About  the  same  distance  to  the  southeast,  and  occupy- 
ing one  of  the  points  of  the  triangle  formed  by  the  three  tiunuli, 
is  Cemetery  mound,  so-called  because  it  is  located  in  a  private 
cemetery.  This  has  never  been  explored.  Still  farther  to  the 
west  are  the  remains  of  a  small  mound  which  has  been  destroyed. 

ARTIFACTS  IN  GENERAL 

Stone  Implements.  Comparatively  few  stone  implements  were 
found.  A  few  dozen  chipped  flint  knives  of  common  forms,  such 
as  can  be  picked  up  on  almost  any  site,  several  chipped  flint 
scrapers,  and  a  few  grinding  stones,  hanuner-stones,  and  anvils 
were  obtained  during  the  general  digging.  No  chipped  flint 
arrowpoints  occurred,  which  is  especially  remarkable  considering 


HAMILTON  COUNTY,  OHIO  89 

the  hundreds  found  at  the  Madisooville  site,  only  a  few  miles 
difitant.  There  were  no  "  snub-nose  "  scrapers,  which  were  also 
common  at  Madisooville.  By  far  the  most  abundant  flint  im- 
plement is  the  flaked  knife,  figure  10,  a.  Scores  of  these  were 
recovered,  usually  from  graves  but  many  were  found  in  general 
digging.  Only  three  or  four  stone  adze  blades  were  collected. 
One  of  these  accompanied  an  intrusive  burial.  The  others  were 
found  under  conditions  which  render  it  doubtful  if  they  were  left 
by  the  Earthwork  Builders. 

There  were  no  grooved  axes  and  but  few  of  the  grooveless  variety; 
only  two  of  the  latter  were  recovered  under  conditions  which 


render  it  certain  that  they  belonged  to  the  people  under  consider- 
ation. These  are  illustrated  in  figure  45,  and  are  both  from  post- 
holes.    One  of  them  (a)  is  from  mound  5,  the  other  from  mound  4. 

Implements  of  copper  seemed  to  be  confined  to  adze  blades, 
and  awls  or  pins.  Three  of  the  former  are  shown  in  figure  44,  all 
from  graves. 

Textile  Fabrics.  Numerous  small  fragments  of  twined-woven 
cloth,  preserved  by  salts  of  copper,  were  adhering  to  a  few  car- 
omaments  and  other  objects  of  this  metal  from  certain  graves. 
They  all  seem  to  be  of  the  variety  shown  enlarged  in  figure  46, 
which  was  common  over  a  wide  area.  Other  types  of  twined  and 
checker  weaving,  such  as  were  taken  from  the  Hopewell,  Liberty, 
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and  other  mound  groups,  were  doubtless  also  made  and  used  by 
the  people  who  occupied  this  site. 

Potteiy.  During  the  exploration  of  this  group  of  earthworks, 
two  to  three  bushels  of  potsherds  were  recovered.  These  were 
found  prittcipally  in  the  refuse  piles,  in  the  general  digging  of  the 
mounds,  on  the  hearths,  and  among  the  ashes  of  the  mounds  and 
oabankments.  Sherds  were  found  with  several  burials,  but  only 
two  of  these  vessels  could  be  restored.  They  are  shown  on  plate 
7,  c,  and  plate  22,  d.  Not  one  fragment  of  pottery  of  the  Madi- 
sonville  type  was  found.  Pots  with  ears  were  apparently  unlcnown 
to  the  builders  of  these  earthworks.' 

A  most  instructive  group  of  vessels  taken  from  the  hearth  near 
the  center  of  mound  1  (figures  12  and  13)  is  illustrated  in  plat«  23, 


and  in  g,  h,  1,  plate  22.  The  four  vessels  represent  types  in  use 
at  the  same  period,  and  as  good  fortune  will  have  it,  they  belong 
to  the  three  principal  groups  of  pottery  from  this  site. 

The  two  examples  figured  at  the  bottom  of  plate  22  are  ordinary 
cookii^  pots.  Like  most  of  the  coarser  pottery  from  this  site, 
■they  are  made  of  clay,  sparingly  tempered  with  crushed  stone. 
The  greater  portion  of  the  surface  of  each  is  covered  with  cord 
markings,  produced  probably  by  the  twine-covered  potter's  pad- 
dle used  in  their  construction.  The  upper  portion  of  the  body  of 
i,  is  separated  into  four  divisions  by  somewhat  depressed  bands 
extending  downward  from  the  roughly  smoothed  neck.  A  smaller 
pot  with  similar  decorations,   from  a  mound  in  Wisconsin,  is 
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figured  by  Holmes.*  Probably  two-thirds  of  the  potsherds  from 
the  Turner  Group  are  of  this  crude  variety,  without  decoration 
except  occasionally  at  the  neck  or  near  the  rim,  as  illustrated  in 
plate  22,  d,  and  plate  24,  d-f,  j,  k,  and  having  the  usual  cord 
markings.  In  figure  47,  a,  c,  are  shown  outlines  of  two  of  the 
largest,  each  restored  from  a  single  fragment  of  the  rim  and  part 
of  the  body.  The  approximate  capacity  of  each  is  twelve  to 
fifteen  gaUons. 

The  third  and  fourth  vessels  from  the  hearth  of  mound  1, 
although  of  entirely  different  shape,  evidently  belong  to  the  same 
general  group.  The  first  of  these  is  shown  in  plate  22,  g.  It  is 
made  of  the  same  material  as  the  others,  is  shallow,  with  rounded 
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Outlines  of  large  oookinc  pots  restored  from  fragments.     The  approximate 
capacity  of  the  two  largest  is  twelve  to  fifteen  gallons. 

bottom,  and  the  body  has  six  lobes.  Unlike  other  vessels  of  this 
shape  it  has  no  surface  decorations.  A  second  example  of  this 
type  with  four  lobes,  and  bearing  characteristic  surface  decora- 
tions, is  illustrated  in  b.  Fragments  of  a  number  of  this  general 
form  were  found.  The  fourth  vessel  from  the  hearth  is  figured 
on  plate  23.  It  is  nearly  cylindrical,  with  flat  bottom,  and  is 
ornamented  with  angular  bands  filled  with  the  usual  zigzag 
pattern. 

Many  fragments  of  ware  bearing  this  type  of  decoration  were 
recovered.  They  were  not,  however,  nearly  so  abundant  as  the 
cord-marked  group  above  referred  to.  Pottery  vessels  with  this 
style  of  decoration  were  made  in  a  great  variety  of  shapes.  The 
designs  were  usually  composed  of  bands  or  circles  outlined  with  in- 

>  Aborioinal  PoUery  of  the  Eastern  United  Statet,  W.  H.  Holmes,  Twentieth  Report*  Bureau 
of  American  Ethnology,  plate  clzz,  b. 
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cised  lineSy  and  filled  with  zigzag  patterns  which  were  not  made 
with  a  roulette,  as  suggested  by  Holmes,  but  with  a  tool  more  or 
less  gouge-shaped,  having  a  plain  or  notched  edge,  which  was  pressed 
against  the  soft  clay  with  a  rocking  motion,  each  opposite  corner 
being  raised  and  slightly  advanced  alternately,  the  tool  not  being 
wholly  lifted  from  the  vessel.  Potsherds  showing  these  markings 
were  found  in  nearly  all  the  mounds  of  the  group,  also  in  the  ceme- 
tery, and  beneath  the  embankment  of  the  great  enclosure.  Ex- 
amples are  illustrated  on  plate  24,  j-1,  n-p.  While  most  of  the 
sherds  of  this  general  class  have  the  ^gzag  pattern  as  a  part  of 
the  decoration,  it  is  replaced  in  a  few  instances  by  circular  or 
square  depressions,  the  former  being  shown  in  m.  Another  vessel 
having  the  zigzag  pattern  over  nearly  its  entire  surface  is  illustrated 
in  plate  7,  c.  It  was  found  in  grave  9-b,  in  the  cemetery  of  the 
great  enclosure  by  Mr.  Saville  in  1890. 

A  portion  of  a  very  interesting  vase,  about  6  inches  in  height, 
from  the  Liberty  Group  of  mounds,  is  in  the  Museum  collections. 
It  is  of  a  depressed  double  globular  form.  The  entire  lower  section 
is  covered  with  a  design  composed  of  triangles  made  up  of  bands 
I  of  an  inch  wide,  filled  with  zigzag  markings.  The  upper  section 
is  somewhat  smaller  than  the  lower,  and  is  ornamented  with  a 
zone  in  which  are  six  highly  conventionalized  bird  figures,  the 
space  within  the  incised  outlines  of  each  bird  being  filled  with  the 
usual  zigzag  pattern.  Each  alternate  bird  is  reversed.  Both  the 
figures  and  grouping  remind  one  strongly  of  similar  designs  upon 
Peruvian  textiles.  Illustrations  of  a  few  examples  of  this  group 
of  earthenware  taken  from  the  mounds  of  the  Great  Earthwork 
Builders  in  Ohio,  Indiana,  and  Michigan,  are  brought  together 
by  Holmes,  and  should  be  compared  with  those  described  in  this 
paper.^ 

Squier  and  Davis  found  a  number  of  these  vessels  on  the  altar 
of  mound  3  in  Mound  City,  two  of  which  they  figured;  and  a  flat- 
bottomed  vase,  closely  resembling  in  form  a  modern  terra-cotta 
flower  pot,  with  its  outer  surface  covered  with  zigzag  markings, 
was  taken  from  the  altar  of  the  great  mound  of  the  Hopewell 
Group.  Many  fragments  of  vessels  having  a  cross-hatched  band 
near  the  rim,  beneath  which  was  usually  an  encircling  row  of  dots 
or  depressions,  were  found.    These  apparently  belong  to  the  same 

^  Holmes,  ibid.,  figure  74  and  plates  clxix,  clzxi,  cUudi. 
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general  group  as  the  above,  for  the  forms  and  material  are  the 
same,  although  the  ornamentation  di£fers  in  detail. 

In  addition  to  these  there  are  fragments  of  vessels  with  flat 
bases,  and  upright  or  flaring  sides.  A  nearly  perfect  specimen  of 
the  former  kind  has  already  been  referred  to  (plate  23).  There  is 
also  shown  on  plate  24,  r,  the  bottom  of  a  vase  having  four  feet. 
Ten  feet  of  similar  vessels  were  found  during  the  explorations  of 
mounds  3  and  4,  and  beneath  the  embankment  of  the  great  en- 
closure. Sherds  of  various  food  bowls,  with  wide  rims  and  without 
decorations,  were  recovered  (plate  22,  a,  c,  and  plate  24,  h) ;  and 
also  a  very  few  fragments  showing  ornamental  paddle  marks,  the 
largest  of  which,  with  the  form  of  the  pot  restored,  is  illustrated 
in  plate  22,  f .  A  small  fragment  having  a  more  elaborate  pattern 
may  be  seen  in  plate  24,  q.  There  were  also  several  sherds  similar 
to  s,  of  the  same  plate.  Sherds  showing  ornamental  paddle  marks 
were  extremely  rare.  Such  vessels  may  have  been  brought  from 
the  southern  Appalachian  region,  or  they  may  possibly  have  been 
made  by  captured  women  from  the  South. 

Some  of  the  clay  used  in  making  the  smaller  and  more  delicate 
vessels  was  tempered  with  sand  instead  of  crushed  stone.  The 
writer  has  found  no  evidence  of  the  use  of  crushed  shell  as  a  tem- 
pering material  by  the  builders  of  these  earthworks,  as  was  the 
custom  among  the  later  Indians  of  the  neighboring  Madisonville 
site. 

The  pottery  of  the  builders  of  this  mound  group  shows  a  great 
variety  of  form,  size,  and  decoration.  The  patterns  upon  some 
of  the  sherds,  although  more  crude,  seeili  to  belong  to  the  same 
general  class  as  the  designs  upon  the  hollow  stone  efligies  illus- 
trated on  plate  19.  There  can  be  little  doubt  that  if  the  ex- 
plorations of  the  Hopewell,  Mound  City,  Liberty,  and  other 
well-known  sites  of  southern  Ohio  had  been  as  prolonged  and  as 
carefully  conducted  as  those  of  the  Turner  Group,  an  equal  number 
and  variety  of  potsherds  would  have  been  found. 

Mr.  Holmes  was  the  first  to  recognize  that  the  few  known  vases 
and  sherds,  bearing  the  characteristic  zigzag  ornamentation  above 
described,  which  were  obtained  from  the  mound  area  of  the  states 
bordering  Ohio,  should  be  attributed  to  the  Great  Earthwork 
Builders,  whose  center  of  development  was  in  the  southern  portion 
of  that  state. 
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Mr.  Holmes  writes  as  follows:^ 

It  would  seem  that  the  builders  of  the  great  mound  groups  about  Chilli- 
cothe,  the  enterprising  people  who  gathered  stores  of  shells  from  the  Atlantic, 
copper  from  Lake  Superior,  flint  from  the  lower  Ohio  Valley,  and  obsidian 
from  the  Rocky  Mountains,  Oregon,  or  Mexico,  were  identical  with  or  closely 
related  to  tribes  scattered  over  a  large  part  of  a  region  including  parts  of  Ohio, 
Indiana,  Illinois,  Iowa,  Michigan,  Bud  Wisconsin.  Though  the  pottery  of 
this  group  of  people  is  not  nearly  so  highly  developed  as  is  that  of  the  southern 
mound-builders,  as  for  example  those  of  Cahokia  in  Illinois,  and  of  Etowah  in 
Georgia,  there  can  be  little  doubt  that  their  general  culture  was  of  an  order 
equally  advanced. 

With  respect  to  the  origin  of  the  great  numbers  of  obsidism  implements 
found  in  the  Hopewell  mounds,  it  may  be  well  to  note  that  there  is  no  trace 
of  Mexican  characters  in  the  pottery  of  these  mounds;  besides,  the  general 
trend  of  the  group  of  ware  here  associated  is  from  Chillicothe  toward  the  north- 
west, suggesting  the  upper  Missouri  region  or  the  valley  of  the  Columbia  as 
the  source  of  the  obsidian.  The  significsmce  of  this  observation  is  emphasized 
by  the  discovery  of  fragments  of  rouletted  ware  in  the  Yellowstone  National 
Park,  where  great  beds  of  obsidism  are  found.  .  .  .  These  fragments  were 
brought  in  by  Colonel  P.  W.  Norris,  Superintendent  of  the  Park,  in  1880. 
They  represent  a  large  jar  or  pot  with  upright  neck.  The  material  is  coarsely 
silicious,  and  the  walls  are  thick.  Just  below  the  rim  is  a  line  of  nodes  made  by 
punching  with  a  round  implement  from  within,  cmd  there  are  indistinct  traces 
of  roulette-markings.  These  pieces  have  a  close  analogy  with  the  roulette- 
stamped  ware  of  Naples,  Illinois,  cmd  therefore  with  the  whole  rouletted  group. 

It  is  an  interesting  fact  that  much  of  the  pottery  from  this 
mound  group  of  the  cooking  pot  class  is  very  nearly  duplicated 
in  material,  form,  and  decoration  by  the  archaic  Algonquian 
pottery  from  the  gravea  and  shell  heaps  of  New  England.^  The 
more  or  less  curved  chisel-like  implement  with  plain  or  notched 
edge  was  used  in  the  same  peculiar  manner  in  making  the  char- 
acteristic decorations  of  both  regions,  and  many  of  the  other  forms 
of  ornament  are  similar.  This  resemblance  may  possibly  be  more 
than  casual.  In  this  connection  it  may  be  of  interest  to  note  that 
the  "  monitor  **  pipe  of  the  type  illustrated  in  figure  11,  c,  is  also 
not  unconmion  in  the  older  graves  in  New  England. 

1  Holmes,  ibid.,  pp.  194.  201. 

*  C.  C.  Willoughby,  Pottery  of  the  New  England  Indians,  Putnam  Amiiversary  Volume,  pp 
83-101. 
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CONCLUSION 

General  Summaiy.  The  people  who  constructed  the  Turner 
Group  of  Earthworks  belonged  to  that  great  culture  group  whose 
center  was  in  southwestern  Ohio,  and  whose  remains  are  found  as 
far  north  as  Grand  Rapids,  Michigan,  as  far  west  as  Naples, 
Illinois,  and  as  far  south  as  Franklin  in  central  Tennessee.  In 
the  height  of  their  power  they  undoubtedly  dominated  a  consider- 
able portion  of  this  region,  and  their  influence  probably  extended 
beyond  these  limits. 

The  center  of  population  was  apparently  the  valleys  of  the 
three  principal  rivers  of  southwestern  Ohio:  the  Great  and  Little 
Miami,  the  Scioto,  and  their  tributaries. 

The  earthworks  which  mark  the  sites  of  their  former  occupancy 
are  sometimes  very  extensive.  The  embankments  form  various 
figures,  including  squares,  parallelograms,  circles,  and  covered 
ways,  which  are  usually  accompanied  by  tumuli  and  other  mounds. 
The  relation  between  these  remains  and  the  great  hill-top  forti- 
fications, of  which  Fort  Ancient  is  perhaps  the  best  example,  has 
not  been  definitely  worked  out.  It  is  very  improbable  that  the 
group  of  artifacts  belonging  to  what  is  commonly  known  as  the 
"  Fort  Ancient  Culture ''  was  connected  in  any  way  with  the 
builders  of  that  stupendous  earthwork.  This  culture  is  the  same 
as  that  of  the  great  site  near  Madisonville,  which  is  proto-historic. 

The  occupancy  of  southern  Ohio  by  the  Great  Earthwork 
Builders  must  have  covered  a  considerable  period  of  time.  This 
would  account  for  the  few  local  differences  in  their  cultural  de- 
velopment. 

Their  occupation  of  this  region  preceded  that  of  another  group 
of  Indians  of  a  lower  grade  of  culture,  whose  remains  are  found 
over  a  large  part  of  southern  Ohio,  and  whose  largest  village  and 
cemetery,  so  far  as  known,  were  near  Madisonville.  The  last 
remnants  of  this  later  group,  who  may  have  been  the  Monso- 
pelea  ^  were  apparently  in  southern  Ohio  when  first  heard  of  by 

1  Dr.  John  Swanton,  in  a  letter  to  the  writer,  calls  attention  to  a  tribe  "  which  may  poesibly 
be  that  formerly  in  occupancy  of  the  Madisonville  site,  since  its  history  fits  in  rather  well  with 
what  may  be  inferred  from  the  Madisonville  remains.  This  is  the  Monsopelea,  which,  when 
first  heard  of  by  the  French,  was  in  southern  Ohio,  but  soon  moved  down  to  the  Mississippi, 
and  ultimately  united,  in  part  at  least,  with  the  Taensa  Indians.  In  Hanna's  Wilderness  Trail 
most  that  we  know  about  them  has  been  brought  together  (Vol.  II,  pp.  97-108).  A  note  on 
one  of  the  early  maps  tells  us  that  when  they  reached  the  Mississippi  they  had  already  obtained 


96  TURNER  GROUP  OF  EARTHWORKS 

the  French.  They  in  turn  were  succeeded  by  the  Miami,  and 
later  by  the  Shawnee. 

The  Turner  Group  of  Earthworks  is  only  four  miles  distant 
from  the  Madisonville  site.^  The  differences  in  culture,  however, 
are  very  marked.  The  pottery  of  the  Madisonville  people  be- 
longs to  Holmes's  central  Mississippi  group.  Nearly  all  of  the 
cooking  pots  were  supplied  with  ears  for  suspension.  The  Turner 
Group  pottery  is  without  ears,  was  not  made  for  suspension,  and 
belongs  to  a  group  developed  apparently  from  an  early  form 
closely  resembling  the  archaic  Algonquian  type  of  the  northern 
Atlantic  Coast  Indians.  Hundreds  of  finely  chipped  arrowpoints 
were  found  at  Madisonville;  none  was  recovered  during  the  work 
at  the  Turner  Group.  "  Snub-nose  '*  scrapers  were  abundant 
at  Madisonville;  none  was  obtained  at  the  Turner  Group.  These 
are  only  minor  differences,  of  course,  but  they  show  that  the  cul- 
tures of  these  two  people  were  very  unlike,  even  when  applied  to 
many  objects  in  nearly  universal  use. 

Dr.  Hooton's  study  of  the  skeletal  remains  shows  that  physically 
this  people  may  be  classed  with  certain  Algonquian  tribes.  They 
were  prevailingly  long  headed  and  differed  materially  from  the 
people  of  Madisonville.  From  the  figurines  we  learn  that  the 
common  dress  of  the  men  seems  to  have  been  the  breech-cloth, 
worn  without  hanging  ends.  It  was  probably  of  dressed  skin, 
colored  red.  They  sometimes  wore  moccasins  of  the  Algonquian 
type,  fitted  with  short  leggings.  The  hair  of  the  older  men  was 
collected  in  a  knot  above  the  forehead.  The  warriors  shaved  the 
sides  of  their  head,  the  remaining  hair  being  cut  somewhat  short, 
and  worn  in  a  ridge  extending  from  the  forehead  backward  across 
the  crown,  after  the  manner  of  the  Sauk  and  Fox,  and  other 
tribes.  The  women  wore  the  blanket  skirt,  wrapped  around  the 
hips  and  secured  by  tucking  in  one  corner  at  the  waist.  The  hair 
of  the  matrons  was  parted,  and  gathered  into  a  chignon  at  the 
back  of  the  head.  They  wore  what  appears  to  be  low  shoes  of  the 
same  form  as  the  woven  grass  shoes  from  the  Kentucky  caves. 

firearms.  Hanna  places  them  a  little  east  of  Madisonville,  but  they  are  assigned  eight  villages 
on  the  Franquelin  map,  so  that  one  of  them  may  have  been  farther  west.  Their  name  appears 
to  be  Algonquian,  but  they  united  with  a  people  of  the  Natchez  connection.  As  yet,  we  must 
admit  that  we  do  not  know  to  what  group  they  really  belonged." 

1  For  a  description  of  these  remains,  see  Indian  VilloQe  Site  and  Cemetery  near  Madisantille, 
Ohio,  by  E.  A.  Hooton,  with  notes  on  the  artifacts  by  C.  C.  Willoughby,  Peabody  Museum 
Papers,  Vol.  VIII,  No.  1. 
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Practically  nothing  was  learned  about  their  habitations.  It  is 
doubtful  if  they  were  very  substantial.  There  is  a  possibility  that 
the  embankment  of  the  great  enclosure  may  have  marked  the  site 
of  earth-covered  dwellings.  That  structures  of  some  kind,  per- 
haps of  a  religious  or  semi-sacred  character,  formerly  occupied 
many  of  the  mound  sites  is  evident  from  the  presence  of  numerous 
post-holes.  It  is  probable  that  some  of  these  structures,  perhaps 
the  ones  which  occupied  the  sites  of  mounds  3  and  4,  served  as 
store  houses  for  tribute  and  other  property  of  chiefs,  which  was 
sacrificed  upon  the  altars  at  their  death,  the  buildings  destroyed, 
and  mounds  erected  over  the  remains. 

Smith,  writing  of  the  Virginia  Indians,  tells  us  that  in  a  thicket 
of  wood  near  Orapaks,  Powhatan  had  a  treasure  house,  fifty  to 
sixty  yards  in  length,  frequented  only  by  priests,  where  he  kept 
his  treasure,  such  as  skins,  beads,  pearls,  and  copper,  stored  up 
against  the  time  of  his  death  and  burial.  Here  also  was  his  store 
of  red  paint  for  ornament,  bows  and  arrows,  shields,  and  clubs. 
At  the  corners  of  the  house  stood  four  images  as  sentinels,  one  a 
dragon,  another  a  bear,  the  third  like  a  leopard,  and  the  fourth 
like  a  giant-like  man,  made  "  evill  favouredly  according  to  their 
best  workmanship.'*  ^ 

If  these  Indians  possessed  a  stronghold,  it  must  have  been 
either  the  site  of  the  elevated  circle,  or  the  two  smaller  circles 
within  the  great  enclosure.  Each  of  the  embankments  of  the 
latter  was  bordered  by  a  trench  upon  its  inner  side,  the  usual  ac- 
companiment of  embankments  supporting  palisades.  It  is  pos- 
sible that  a  council  house  of  a  semi-public  nature  may  have  stood 
within  the  elevated  circle,  although  no  direct  evidence  of  this 
was  found. 

This  people  reached  a  high  degree  of  excellence  in  their  art 
designs.  In  this  line  they  were  probably  unsurpassed  by.  any 
tribe  north  of  Mexico.  In  modeling,  relief  carving,  and  copper 
working  they  also  attained  high  proficiency.  As  traders  they  were 
enterprising  and  resourceful.  They  procured  obsidian,  probably 
from  the  Yellowstone;  shells  from  the  Florida  coast;  copper  from 
the  Lake  Superior  region;  and  mica  from  the  Appalachian  High- 
land. While  no  ivory  artifacts  were  found  during  the  exploration 
of  this  group,  several  fine  carvings  of  this  material  were  taken  from 

1  Captain  John  Smith,  True  Traveli,  Richmond  Edition,  1819,  p.  143. 
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one  of  the  altars  of  the  Hopewell  mounds,  and  the  writer  has  ex- 
amined a  beautifully  made  ivory  ring  from  a  mound  in  Indiana. 
These  were  probably  made  of  fossil  tusks  of  the  mammoth, 
which  may  not  have  been  brought  a  great  distance. 

So  far  as  the  religious  beliefs  of  the  people  are  concerned,  but 
little  was  learned.  That  the  homed  serpent  was  one  of  their 
principal  deities  is  indicated  by  the  mica  effigy  from  the  altar  of 
mound  4,  and  by  the  finding  of  parts  of  what  seems  to  be  a  larger 
representation  of  this  god  upon  the  central  altar  of  mound  3. 
The  great  Serpent  Mound  of  Adams  County,  situated  between 
the  Scioto  and  Miami  Rivers,  about  fifty  miles  to  the  east  of  the 
Turner  Group,  was  probably  one  of  their  chief  shrines. 

Like  so  many  important  works  of  this  interesting  prehistoric 
people,  the  Turner  Group  of  mounds  has  practicaUy  disappeared 
under  the  destroying  hand  of  the  white  man.  The  elevated 
circle  and  a  part  of  the  graded  way  remain,  but  most  of  the  aresk 
which  includes  the  great  enclosure  is  now  an  immense  gravel  pit. 
During  a  recent  visit  by  the  writer,  steam  shovels  were  rapidly 
eating  westward  to  the  foot  of  the  graded  way.  Embankments, 
mounds,  graves,  and  many  feet  of  gravel  beneath  them,  have  gone 
to  form  new  road  beds,  another  and  a  more  prosaic  type  of  earth- 
work. 


THE  SKELETAL  REMAINS 

By  earnest  A.  HOOTON 

The  Collection  in  General.  The  skeletal  remains  from  the 
Turner  Group  of  Earthworks  now  forming  a  part  of  the  collec- 
tions of  the  Peabody  Museum  represent  at  least  90  individuals, 
flight  of  these  have  been  cremated;  17  are  the  remains  of  inmia- 
ture  persons;  and  30  are  represented  by  such  scanty  fragments  that 
they  are  practically  useless  for  purposes  of  study.  The  remaining 
35  skeletons  are  all  in  a  fragmentary  condition.  Measurements 
of  a  few  long  bones  of  some,  and  incomplete  measurements  and 
observations  on  the  crania  of  others  were  taken  wherever  possible. 
Of  the  skeletons  measured  or  observed,  12  came  from  intrusive 
or  secondary  burials,  and  it  is  therefore  necessary  to  consider  them 
separately.  This  leaves  a  very  inadequate  series  upon  which  to 
base  conclusions.  One  can  place  little  confidence  in  the  chance 
that  such  a  small  sample  is  representative.  Under  the  circum- 
stances, statistical  treatment  of  measurements  would  be  mislead- 
ing. The  arithmetic  mean,  for  example,  of  such  a  short  series 
is  often  a  fictitious  figure  representing  not  a  single  observed  fre- 
quency. If,  however,  a  high  degree  of  homogeneity  characterizes 
an  inadequate  series,  there  is  some  hope  of  its  being  representative. 

Measurements  and  observations  upon  the  material  presented 
here  have  all  been  taken  by  the  writer,  except  the  cranial  capaci- 
ties. The  latter  were  measured  by  Miss  Ruth  O.  Sawtell,  ac- 
cording to  HrdliCka's  method.  The  writer  is  also  indebted  to 
Miss  Sawtell  for  the  recording  of  the  data.  Measurements  con- 
form to  the  International  Agreement  of  Monaco,  unless  other- 
wise stated.  Observations  are  based  upon  the  system  devised 
by  Dr.  Ales  HrdUCka. 

Some  time  before  1886,  Miss  C.  A.  Studley,  then  Assistant  in 
the  Museum,  prepared  a  report  upon  the  crania  from  the  intrusive 
pit  in  mound  3.  This  paper  consists  of  a  careful  account  of  the 
pathological  features  of  the  skulls  and  a  minute  description  of  the 
perforations  found  in  six  of  the  crania,  together  with  measure- 
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ments  and  observations  on  the  specimens.  It  includes  measure- 
ments on  one  cranium,  number  32413,  which  I  have  been  unable 
to  find.  It  also  includes  many  measurements  which  I  have  been 
unable  to  take  on  the  crania  on  account  of  their  present  frag- 
mentary condition.  Some  of  Miss  Studley's  measurements  agree 
exactly  with  mine,  but  others  differ  to  the  extent  of  several  mil- 
limeters. This  may  be  due  partially  to  the  fact  that  many  of 
these  crania  have  been  mended,  presumably  by  Miss  Studley, 
and  have  come  to  pieces,  necessitating  re-mending.     Many  of 

Age  and  Sex  Dibtribution 

Infants Less  than  1  year  2-3  years  4-5  years  Total 

Number 1  2  2  5 

Children 6-8  years  9-10  years  11-12  years 

'   Number 4  1  0  5 

Adolescents 13-14  years  15-16  years  17-18  years 

Number 0  2  3  5 

Sub-adults 19-20  years 

Number:  male 2  2 

**          female 1  1 

Adults Young         Middle-aged  Old 

21-35  years    36-50  years        51-  years 

Number:  male 1  27  13  41 

female 1  9  4  14 

Adults  (age  doubtful) 

Number:  male 6 

"        female 4 

**        sex  doubtful 7 

Total 90 

them  are  somewhat  warped,  so  that  re-mending  may  have  changed 
the  dimensions;  but  aside  from  this  there  are  certain  divergences 
in  results  that  cannot  be  reconciled  except  on  the  assiunption  of  a 
difference  in  methods  or  in  precision  of  instruments.  I  have  there- 
fore refrained  from  utilizing  Miss  Studley's  measurements.  I  also 
find  myself  disagreeing  with  her  in  respect  to  the  sex  of  one 
cranium,  number  32411,  which  I  judge  to  be  that  of  a  sub-adult 
female.  I  have  not  included  this  specimen  in  most  of  the  tabula- 
tions. 

In  most  of  the  tables  given  below,  percentage  distributions  of 
the  various  characters  have  been  omitted,  because  such  tabulated 
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percentages  are  likely  to  be  misleading  when  they  are  based  upon 
so  small  a  number  of  crania.  In  some  instances  where  there  is 
little  sex  difference  manifested  and  where  the  distribution  in  the 
two  series  of  male  crania  is  approximately  the  same,  percentage 
frequencies  for  the  combined  series  have  been  given. 

The  collection  includes  the  remains  of  15  children  and  adoles- 
cents and  of  75  sub-adults  and  adults.  Of  the  latter,  49  are 
males,  19  females,  and  7  of  indeterminate  sex.  The  excess  of 
males  may  be  due  in  part  to  erroneous  sexing  caused  by  the  fact 
that  many  skeletons  are  represented  by  a  few  fragments  only, 
but  this  cause  is  not  sufficient  to  account  for  the  disproportions 
of  the  sexes. 

The  sex  characters  are,  for  the  most  part,  well  marked  and 
little  difficulty  was  encountered  in  determining  the  sex  of  fairly 
well-preserved  skeletons. 

Cranial  Deformation.  A  considerable  amount  of  post-mortem 
deformation  and  warping  has  occurred  in  many  of  the  crania  of 
these  series.  In  many  instances  this  renders  them  useless  for 
purposes  of  measurement. 

On  the  other  hand,  there  is  very  little  artificial  cranial  deforma- 
tion. In  the  primary  series,  5  of  21  crania  show  a  slight  or  very 
slight  occipital  deformation,  in  no  case  sufficiently  marked  seri- 
ously to  affect  the  measurements.  In  the  secondary  or  intrusive 
series  of  13  crania,  one  specimen  shows  a  medium  degree  of  occip- 
ital deformation  and  3  display  very  slight  occipital  flattening.  But 
in  some  cases  this  inconsiderable  flattening  is  so  combined  with 
post-mortem  warping  as  to  necessitate  throwing  out  the  measure- 
ments. 

In  respect  to  artificial  deformation  these  series  are  markedly  in 
contrast  with  the  group  of  crania  from  the  neighboring  Madison- 
ville  site  previously  studied  by  the  writer.  Of  53  male  crania  from 
the  Madison ville  site,  73.5  per  cent  showed  occipital  deformation, 
although  the  flattening  was  medium  or  pronounced  in  only  9.4 
per  cent  of  the  male  series.  In  the  case  of  females  from  Madison- 
ville,  29  in  number,  82.7  per  cent  displayed  occipital  deformation 
which  was  medium  or  pronounced  in  13.8  per  cent.^ 

1  Hooton,  E.  A.  and  WUloughby,  C.  C,  Indian  ViUage  Site  and  Cemetery  near  Madieon' 
tilU,  Ohio,  Papers  of  the  Peabody  Museum  of  American  Ethnology  and  Arohaeolocy,  Harvard 
University,  Vol.  VIII.  No.  1,  p.  86. 


102  TURNER  GROUP  OF  EARTHWORKS 

Cranial  Vault  —  Measurements  and  Indices. 

Cranial  Index 

DoUcho.     Meao.  Braohy.    Total        Min.  Mean  Max. 

Primary  series: 

Males:  number 7  3  2  12  71         75.58          83 

Females:    «      1  4  2  7  70         77.85          83 

Secondary  series: 

Males:  number 5  5  0  10  68         74.3            79 

Females:    **       1  0  0  1  73.26 

In  the  tabulation  of  cranial  indices  above,  one  male  skull  of  the 
secondary  series  has  been  excluded  because  of  a  medium  occipital 
deformation  (index  83.5),  and  several  others  because  of  post- 
mortem warping.  It  includes  several  indices  which  may  be  only 
approximately  correct  on  account  of  defective  conditions  of  the 
specimens.  Taken  at  its  face  value  the  table  would  seem  to  in- 
dicate that  the  primary  series  contains  a  brachycephalic  element 
which  is  absent  from  the  secondary  series. 

These  skulls,  with  respect  to  the  cranial  index,  contrast  sharply 
with  the  neighboring  Madisonville  group  which  included  only 
2  dolichocephalic  crania  of  a  total  of  81  measured  by  the  writer, 
whereas  62  crania  or  76.64  per  cent  were  brachycephaUc.  The 
Turner  group  of  crania  resembles  rather  the  Eastern  Indians  in 
its  predominant  dolichocephaly.  HrdUCka  found  brachycephaly 
present  among  the  Eastern  tribes  to  the  extent  of  10.9  per  cent 
in  138  male  crania  and  10.3  per  cent  in  145  female  crania.* 

The  brachycephalic  element  is  slightly  more  pronounced  in  our 
primary  series  from  the  Turner  Group,  if  indeed  such  a  short 
series  is  at  all  representative.  In  the  secondary  series  there  is 
but  one  brachycephaUc  craniiun,  which  is  the  only  one  of  either 
series  presenting  a  mediiun  occipital  deformation.  This  cranium 
is  almost  certainly  a  naturally  mesocephalic  specimen. 

Diameters  of  the  Cranial  Vault 

Length  Breadth  Height 

Glabello-occipital  Maximum  Baeion-bregma 

No.  Min.       Mean     Max.  No.  Min.     Mean  Max.  No.  Min.     Mean.     Max. 

mm.        mm.       mm.  mm.       mm.  mm.           mm.       mm.       mm. 

Primary  series: 

Males      13    175    183.15    191     12    129    138.50    153    3    136    142.66    151 
Females    7    169    175.43    186      7    131    136.57    144    3    134    137.33    142 

Secondary  series: 

Males      10    173    183.80    199     10    124    135.30    145    0      0         0  0 

1  Hrdlicka,  Alte,  Phyncal  Anthropology  of  the  Lenape  or  Delaioares  and  of  the    Eaetem 
Indiane  in  Otneral,  Bureau  of  American  Ethnology,  Bulletin  62,  p.  113. 
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The  mean  length  of  crania  of  males  in  the  two  series  from 
the  Turner  Group  is  approximately  the  same  (183.15  nun.  in 
the  primary  series  and  183.8  nun.  in  the  secondary  series),  but  the 
primary  series  with  a  mean  breadth  of  138.5  mm.  exceeds  the 
secondary  series  (mean  breadth  135.3  nun.). 

The  Madisonville  series  of  52  male  crania  yielded  an  average 
glabello-occipital  length  of  177.4  mm.,  and  that  of  29  female 
crania,  169  mm.  The  mean  breadths  of  this  series  were  146.1  nun. 
and  147.1  mm.,  respectively.  The  basion-bregma  height  in  the 
Madisonville  series  averages  136.9  for  males  and  131.3  for  females. 
It  is  quite  apparent  that  both  series  from  the  Turner  Group  differ 
from  the  Madisonville  crania  in  all  three  skull  diameters.  The 
crania  from  the  Turner  Group  are  longer,  narrower,  and  higher. 
They  resemble  rather  the  crania  of  the  Eastern  Indians.  Our 
primary  series  is  similar  in  cranial  dimensions  and  cranial  index 
to  those  Extern  groups  which  contain  brachycephalic  elements 
such  as  the  Virginia  series  measured  by  HrdliCka.*  The  secondary 
series  shows  affinities  with  the  more  dolichocephalic  Eastern 
tribes,  but  the  writer  wishes  to  avoid  overemphasizing  these 
resemblances  and  differences  in  view  of  the  small  number  of 
crania  under  consideration. 

Height  Indices.  All  but  9  of  the  Turner  Group  crania  are  so 
defective  that  the  height-length  index  cannot  be  ascertained. 
Three  of  four  male  crania  in  the  primary  series  are  hypsicephalic 
and  one  orthocephalic.  Three  females  of  the  primary  series  are 
all  hypsicephals,  as  is  the  one  male  skull  of  the  secondary  series 
in  regard  to  which  this  index  is  valid.  The  mean  of  the  four 
male  crania  is  77.72  and  of  the  three  female  crania  79.66.  Miss 
Studley  calculated  the  mean  height-length  index  of  9  crania  of 
the  intrusive  or  secondary  series  at  78.9,  but  her  measurements 
of  the  basi-bregmatic  height  must  have  been  mere  guesses,  unless 
the  crania  in  question  have  been  broken  since  she  studied  them, 
which  is  not  probable.  If  any  significance  is  to  be  attributed  to 
these  few  height-length  indices,  it  is  that  they  are  rather  above 
the  average  for  Eastern  Indians,  except  the  Virginia  Indians, 
the  crania  of  which  average  in  two  small  series  of  males  76.2  and 
79  respectively.^  Height  breadth  indices  are  too  few  to  merit 
consideration. 


»  Op.  cit.,  pp.  118-119, 
>  Hrdlioka,  op.  dt.,  loc.  dt. 
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Cranial  Arcs  and  Circumferences. 


Mean  Values 

AND  Range 

Mean 
Male      Female 

Range 
Male         Female 

Number 
Male    Female 

mm. 

mm. 

mm. 

mm. 

Horizontal  Circumference: 

Primary  series 

.     516 

498 

495-536 

478-512 

12        8 

Secondary  series  . .  . 

.     515 

•  • 

496-537 

•  •  •  • 

10 

Nasion-opisthion  arc: 

Primary  series 

.     381 

358 

371-400 

345-370 

6       4 

Secondary  series  . . . 

.     364 

•   • 

323-405 

•  •  •  • 

7 

Transverse  arc: 

Primary  series 

.     318 

303 

305-327 

292-320 

8       7 

Secondary  series  . .  . 

.     309 

0  . 1 

•   • 

1  • 

282-328 

1           • , 

■  •  ■  • 
1      '  1 

9 

From  an  inspection  of  the  table  above  it  may  be  observed  that 
tlie  mean  values  of  the  horizontal  circmnferences  (above  brow- 
ridges)  in  our  primary  and  secondary  series  of  males  from  the 
Turner  Group  are  approximately  the  same,  516  mm.  and  515  mm. 
respectively.  These  figures  are  slightly  in  excess  of  the  mean  for 
Madisonville  males,  which  is  513  mm. 

The  figures  for  the  nasion-opisthion  arc  are  based  upon  very  few 
observations  and  the  mean  of  the  primary  series  of  males  (381 
mm.)  is  extremely  high  as  compared  with  that  of  the  secondary 
series  (364  mm.).  The  mean  of  the  females  of  the  primary  series 
is  also  high  (358  mm.).  The  means  of  corresponding  measure- 
ments on  Madisonville  males  and  females  are  361  mm.  and  345 
mm.,  respectively.  The  high  mean  for  this  measurement  in  the  case 
of  the  males  of  our  primary  series  is  probably  due  to  the  circum- 
stance that  the  only  skulls  of  the  short  series  upon  which  this 
measurement  could  be  taken  happened  to  be  the  largest  skulls  of 
the  series.  The  nasion-opisthion  arc  in  7  Munsee  (Delaware)  males 
averaged  371  mm.  and  in  9  Munsee  females  346  mm.,  according 
to  the  work  of  Dr.  HrdliCka.^ 

The  transverse  arc  of  the  males  of  the  primary  series  averages 
318  mm.,  and  of  the  males  of  the  secondary  series  309  mm.  This 
difference  may  possibly  be  significant.  The  figures  for  Madison- 
ville males  and  females  are  316  mm.  and  306  mm.,  respectively. 

Cranial  Capacity.  Only  2  skulls  of  the  collection  are  sufficiently 
well  preserved  to  permit  the  cranial  capacities  to  be  measured. 

t  Op.  dt.,  p.  22. 
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These  are  2  male  crania  of  the  primary  series,  and  the  capacities 
(approximate  only)  are  1420  cc.  and  1580  cc.  respectively.  Miss 
Studley  in  her  study  of  the  crania  of  the  secondary  series  records 
the  capacities  of  10  skulls.  The  average  was  1485  cc,  and  the  range 
1225-1600  cc.  The  present  writer  is  skeptical  in  regard  to  the 
accuracy  of  these  figures,  because  many  of  the  crania  for  which 
capacities  are  given  are  mere  fragments. 

of  Left  Parietal  Above  Tempoio-paiietal  Suture. 


Mean  Thickness  and  Range 

Mean  Range        Number 

nun.  rani. 

Primary  series:  males 5  3.3-7.5        12 

females 4.8  3.6-6.3  8 

Secondary  series:  males 4.5  3.0-5.3        10 

This  measurement  is  the  average  thickness  of  the  left  parietal 
1  cm.  above  the  squamous  suture.  The  average  thickness  of  the 
crania  of  the  primary  series,  5  nmi.  in  males  and  4.8  mm.  in  fe- 
males, is  moderate  for  Indians.  The  mean  for  males  of  the  sec- 
ondary series,  4.5  mm.,  is  smaU. 

Minimum  Frontal  Diameter. 

Mean  Breadth  and  Range 

Mean  Ran^e  Number 

Males       Females  Males       Females        Males  Females 

mm.  mm.  mm.  mm. 

Turner  Group 

Primary  series .. .  92.15  90.50  84-100  85-95  13      10 

Secondary  series .  93.50  . . .  89-100          ...  10 

MadisonviUe  series...  94.97  92.71  89-103  85-103  48      28 

A  noticeable  feature  of  the  Turner  Group  series  of  crania  is  the 
narrow,  low,  but  not  especially  retreating  frontal  region.  The 
frontal  region  is  often  narrow  in  dolichocephali,  but  such  a  low 
average  minimum  frontal  diameter  as  is  to  be  observed  from  the 
table  given  above  in  the  case  of  the  males  of  our  primary  series  is 
unusual  in  Indians.  For  parallel  cases  we  may  look  once  more  to 
the  Eastern  Indians,  among  whom  Dr.  Hrdli^ka  records  a  mean 
minimum  frontal  diameter  for  4  Connecticut  male  crania  of  91 
nmi.,  and  one  of  92  nmi.  for  2  male  crania  from  Staten  Island. 

Facial,  Nasal,  and  Orbital  Measurements  and  Indices.  The 
facial  portions  of  almost  all  of  the  crania  from  the  Turner  Group 
are  either  entirely  missing  or  fragmentary,  so  that  very  few  of 
them  can  be  measured. 
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Only  two  of  the  male  crania  of  our  primary  series  are  available 
for  the  calculating  of  the  total  facial  index.  These  are  both 
leptoprosopic,  with  indices  of  91.24  and  approximately  90.8.  Of 
the  four  male  crania  from  the  secondary  series  upon  which  this 
index  was  obtained,  one  is  euryprosopic  with  an  index  of  approxi- 
mately 84.7,  one  mesoprosopic  with  an  index  of  89.26,  and  two 
leptoprosopic  with  indices  of  98.56  and  approximately  95.31. 
Three  female  crania  of  the  primary  series  are  all  mesoprosopic 
with  indices  of  87.50,  87.69,  and  88.37.  There  were  no  lepto- 
prosopic crania  in  the  Madisonville  series,  and  over  72  per  cent 
were  euryprosopic. 

In  regard  to  the  upper  facial  index,  two  male  crania  of  the  pri- 
mary series  are  leptene  with  indices  of  55.73  and  58.39.  Three 
of  the  male  crania  from  the  secondary  series  are  mesene,  and  two 
leptene.  One  female  cranium  of  the  primary  series  is  mesene  and 
two  are  leptene.  Only  about  7.5  per  cent  of  the  Madisonville 
crania  are  leptene,  and  in  respect  to  this  index  the  Turner  Group 
series  shows  a  closer  similarity  to  the  crania  of  the  Tennessee  stone 
graves,  among  which  Fuller  found  34  per  cent  leptene.  Several 
groups  of  Eastern  Indians  measured  by  Hrdli^ka  show  average 
leptene  indices.  The  facial  skeletons  of  both  of  our  series  are  rela- 
tively long  and  narrow. 

Of  5  nasal  indices  calculated  on  male  crania  of  the  primary 
series,  1  is  platyrrhine,  2  are  mesorrhine,  and  2  leptorrhine;  6  nasal 
indices  on  males  of  the  secondary  series  are  all  leptorrhine;  of  4 
nasal  indices  of  females  of  the  primary  series  2  are  mesorrhine 
and  2  leptorrhine. 

The  mean  orbital  indices  of  3  male  crania  from  the  primar>^ 
series  are  all  hypsiconch  (89  and  over);  in  the  intrusive  series 
of  males  the  distribution  of  4  orbital  indices  is  as  follows:  1  cha- 
maeconch  (under  83),  2  mesoconch,and  1  hypsiconch.  Three  female 
crania  of  the  primary  series  are  mesoconch,  and  2  are  hypsiconch. 

External  Palatal  Index  (Maxillo-alveoiar).  One  male  cranium 
of  the  primary  series  is  dolichuranic  (below  110),  1  is  mesuranic, 
and  2  are  brachyuranic  (above  115).  These  4  indices  yield  a  mean 
of  118.7.  Of  the  males  of  the  secondary  series  1  is  mesuranic  and 
4  are  brachyuranic,  yielding  together  a  mean  index  of  117.6.  The 
females  of  the  primary  series  show  3  mesuranic  indices  and  3 
brachyuranic  indices,  with  a  mean  of  116.7. 
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Ahreolar  Index  (Gnathic  Index).  This  index  is  obtainable  on 
6  crania  of  the  combined  series.  All  are  orthognathous,  except 
one  male  of  the  primary  series  which  is  mesognathous. 

Lower  Jaw. 

Mean  Dimensions 

Males  Males  Females 

Primary  series  Secondary  series  Primary  series 

Number     Mean  Number      Mean  Number  Mean 
mm.                                mm.  nun. 

Bigonial  diameter 4  101  8  105.8  4  96.7 

Mean  angle 7  120.1  8  123.3  5  124.4 

Height  of  symphysiB 7           37.6  8  37  8  34.9 

Width  bicondylar 1  131  6  125.8  5  117.4 

Minimum  breadth  of  ascend- 
ing ramus 11           36.4  10  34.7  7  34.5 

Height  of  ascending  ramus  9           63  10  62.4  8  57.2 

Condylo-symphyseal  length  4  108.5  9  108.9  5  99.8 

The  mandibles  of  these  series  are  longer  than  those  of  the  Madi- 
sonville  series,  and  judging  from  the  males  of  the  secondary  series, 
are  narrower.  The  mean  condylo-symphyseal  length  for  Madi- 
son ville  males  (24)  is  104.6,  but  for  7  females  104.5.  The  bicondy- 
lar width  of  22  Madisonville  male  crania  averages  129  nun.  and 
of  7  females,  122.7  mm. 

Frontal  Region. 

Observations 

Primary  series  Secondary  series 

No.  of  No.  of        No.  of 

males  females        males         Total 

Height  low: 

Breadth  submedium,  Slope  submedium  0  2  2  4 

Breadth  submedium,  Slope  medium  ...  3  2  3  8 

Breadth  submedium,  Slope  pronounced  1113 

Breadth  medium,  Slope  submedium  ...  1  0  0  1 

Breadth  medium,  Slope  medium 2  0  0  2 

Breadth  medium,  Slope  pronounced 1  0  2  3 

Breadth  pronounced.  Slope  medium  ...  1  0  0  1 

Total:  number 9  5  8  22 

percent 69.2         50  72.7       64.7 

Height  medium : 

Breadth  submedium.  Slope  submedium  0  10  1 

Breadth  submedium,  Slope  medium  ...  2  2              1  5 

Breadth  medium,  Slope  submedium  ...  2  1              0  3 

Breadth  medium,  Slope  medium 0  1              2  3 

Total:  number 4  5  3  12 

percent 30.7         50  27.2       35.2 
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Observations  on  the  frontal  region  refer  to  the  combinations 
of  height,  breadth,  and  slope.  Each  of  these  may  be  adjudged 
submedium,  medium,  or  pronounced.  There  are  thus  27  possible 
combinations  of  the  three  observed  characters,  of  which  11  occur 
in  the  two  series  from  the  Turner  Group.  There  are  no  crania 
which  are  classified  as  high;  about  70  per  cent  of  both  male 
series  and  50  per  cent  of  the  female  series  are  low.  The  following 
tabulation  shows  the  distribution  of  breadth  and  slope  considered 
independently. 

Breadth  and  Slope  of  Fbontal  Region 


Submedium 

Primary  series: 
Males:  number ...       6 

Breadth 
Medium 

6 

Wide 

1 

Submedium 

3 

Slope 
Medium  Pronoonoed 

8                2 

Females:  number  . 

8 

2 

0 

4 

5              1 

Secondary  series: 
Males:  number.  .  . 

7 

4 

0 

2 

6             3 

Total:  number. . 

21 

12 

1 

9 

19              6 

per  cent  . 

61.7 

35.2 

2.9 

26.4 

55.8         17.6 

From  the  tables  above  it  may  be  seen  that  the  prevailing  tjrpe 
of  frontal  region  in  the  males  and  females  of  both  series  is  low, 
narrow,  and  of  medium  slope.  The  females  show  a  larger  number 
of  cases  in  which  the  slope  is  submedium  or  steep.  The  low  and 
narrow,  but  only  moderately  sloping  frontal  region,  is  a  marked 
characteristic  of  most  of  the  crania  from  this  site.  It  is  strikingly 
represented  in  the  conformation  of  the  forehead  of  certain  clay 
figurines  from  the  site,  described  by  Mr.  Willoughby  (p.  71). 

Sagittal  Region. 

Observations 

Primary  aeries  Secondary  aerieB 

Males  Females  Maleis  Total 

Breadth  submedium: 

Elevation  absent 1  0  1  2 

Elevation  submedium 1  1  1  3 

Elevation  mediiun 11  13 

Elevation  pronounced 0  0  0  0 

Total:  number 3  2  3  8 

percent 23.1  22.2  27.2  24.2 
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PluniLiy  Mrm 
Males  Females  Males  Total 

Breadth  medium: 

Elevatioii  absent 0  2 

Elevation  submedium 4  3 

EHevation  medium 2  0 

Elevation  pronounced 1  1 

Total:  number 7  6 

per  cent 53.8  66.6 

Breadth  wide: 

Elevation  absent 1  0 

EHevation  submedium 0  0 

Elevation  medium 2  1 

Elevation  pronounced 0  0 

Total:  number 3  1 

percent 23.1  11.1 

A  perusal  of  the  table  above  shows  that  the  crania  of  our  primary 
series  are  prevailingly  of  medium  breadth  with  a  submedium 
sagittal  elevation,  and  that  the  same  holds  true  of  the  males  of 
our  secondary  series  except  that  the  sagittal  elevation  is  more 
frequently  absent.  Separate  tabulations  of  the  development  of 
the  sagittal  elevation  and  of  the  postcoronoid  depression  follow. 

SAGriTAL  Elevation  PosTcoBONon)  Depbession 


4 

6 

3 

10 

1 

3 

0 

2 

8 

21 

72.7 

63.6 

0 

1 

0 

0 

0 

3 

0 

0 

0 

4 

0 

12.1 

J 

< 

Sub- 
medium 

6 

=8 

Pro- 
nounced 

J 

-< 

Sub- 
medium 

1 

S 

Pro- 
nounced 

Primary  series: 

Males 

2 

5 

5 

1 

3 

8 

2 

0 

Females 

2 

4 

2 

1 

2 

7 

0 

0 

Secondary  series: 

Males 

5 

4 

2 

0 

4 

6 

0 

1 

Total:  number 

9 

13 

9 

2 

9 

21 

2 

1 

per  cent 

27.2 

39.3 

27.2 

6.1 

27.2 

63.6 

6.1 

3 

The  sagittal  elevation  is  more  strongly  developed  in  the  males 
of  the  primary  series  than  in  the  females,  and  more  strongly  de- 
veloped in  both  sexes  of  the  primary  series  than  in  the  males  of 
the  secondary  series.  The  same  is  true  of  the  postcoronoid  de- 
pression.   The  sagittal  elevation  is  not  so  well  developed  in  these 


110  TURNER  GROUP  OF  EARTHWORKS 

series  as  in  the  Madisonville  crania,  but  the  postcoronoid  de- 
pression is  much  more  common. 

Temporal  Region. 

Observations 

Flat  or  Compressed      Medium      Protuberant  Total 

Primary  series: 

Males 9  2  2  13 

Females 2  4  2  8 

Secondary  series: 

Males 9  1  1  11 

Total:  number 20  7  5  32 

per  cent 62.5  21.8  15.6 

The  temporal  region  in  the  males  of  both  series  is  predominantly 
flat  or  compressed  as  is  to  be  expected  in  long  heads.  The  females 
show  a  greater  convexity  of  this  region.  In  the  Madisonville 
series  ahnost  equal  proportions  of  the  three  categories  appear  in 
both  sexes. 

Occipital  Region. 

Observations 

Primary  series      Secondary  series         Total 
Males  Females  Males 

Flat  or  steep: 

Torus  absent 2  2  15 

Torus  submedium 1  0  1  2 

Torus  medium 1  0  1  2 

Total:  nimiber 4  2  3  9 

percent 33  28.5  37.5  33.3 

Medium  convex: 

Torus  absent 6  5  3  14 

Torus  submedium 0  0  1  1 

Torus  mediiun 1  0  0  1 

Torus  pronounced 0  0  11 

Total:  number 7  5  5  17 

per  cent 58.3  71.4  63.5  62.9 

Protuberant: 

Torus  medium 1  0  0  1 

Total:  per  cent 8.3  0  0  3.7 
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An  inspection  of  the  table  above  shows  that  the  occipital  region 
is  predominantly  medium  convex,  and  with  no  development  of  the 
occipital  torus.  This  table  excludes  1  female  cranium,  flat  and 
deformed  with  a  slight  torus,  and  3  flat  deformed  male  crania  of 
the  secondary  series,  2  of  which  have  a  slight  torus.  The  complete 
tabulation  of  the  occurrence  of  the  occipital  torus  is  as  follows: 

Occipital  Torus 

Absent      Submedium     Medium    Pronounced        Total 

Primary  series: 

Males 8  1  3  0  12 

Females 7  10  0  8 

Secondary  series: 
Males 5  4  1  1  11 


Total:  number 20  6  4  1  31 

per  cent 64.5  19.3  12.9  3.2 

The  occipital  torus  occurs  more  frequently  in  the  males  of  the 
secondary  series  than  in  the  males  of  the  primary  series,  and  is 
almost  absent  from  the  female  crania. 

Sutures. 

Occlusion  op  Coronal,  Sagittal,  and  Lambdoid  Sutures 

All  Almost  Mis- 

All  open        beginning    obliterated    cellftneous         Total 

Primary  series: 

Males 4  1  2  6  13 

Females 6  1119 

Secondary  series: 

Males 3  0  2  6  11 

Total 13  2  5  13  33 

From  the  table  above  it  may  be  seen  that  a  larger  proportion 
of  female  crania  show  no  exterior  signs  of  sutural  occlusion  than 
is  the  case  with  either  of  the  male  series. 

Five  of  the  6  crania  in  the  primary  series  of  males  classified  as 
miscellaneous,  show  obliteration  more  advanced  in  the  coronal 
suture  than  in  the  sagittal  and  lambdoid  sutures.  The  order  of 
obliteration  is  probably  C-S-L  in  this  series  of  males.    Three  of 
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the  miscellaneous  crania  of  the  secondary  series  show  obliteratioa 
farther  advanced  in  the  sagittal  than  in  the  coronal  or  lambdoid; 
in  two  others  there  is  equal  obliteration  in  the  coronal  and  sagittal 
and  less  in  the  lambdoid;  and  in  the  sixth,  obliteration  has  pro- 
ceeded farthest  in  the  lambdoid. 

Serration 

Simple         Medium        Complex  Total 

Primary  series: 

Males 2  11  0  13 

Females 4  5  0  9 

Secondary  series: 
Males 7  3  1  11 

Serration  of  sutures  in  the  primary  series  of  males  is  prevail- 
ingly medium,  which  is  unusual  for  Indians.  In  the  secondary 
series  there  is  the  usual  predominance  of  simple  sutures. 


Wormian  Bones 

Primary  series: 
Males 

None 
..       4 

Lambdoid 
6 

Temporo- 
panetal 

1 

Temporo- 
ooc^ntal 

0 

Other* 
0 

Tota] 
11 

Females 

...       4 

3 

0 

2 

0 

9 

Secondary  series: 
Males 

..       1 

7 

0 

0 

3 

11 

The  secondary  series  differs  from  the  primary  series  in  the  larger 
number  of  crania  with  Wormian  bones  in  the  lambdoid  suture. 
There  are  also  two  crania  in  this  series  with  "  Inca  "  bones,  and 
one  with  an  epipteric  suture. 

Ptbrions 

H  type  H  type        H  type  K  type 

narrow  medium         broad  Total 

Primary  series: 

Males 2  3  117 

Females 17  10  9 

Secondary  series: 
Males 1  8  0  0  9 

The  table  above  shows  that  the  form  of  the  pterion  is  usually 
a  medium  H  in  all  of  the  groups  considered. 
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Parietal  Foramina. 


Number  and  Size 

None 

Primary  series: 

Males 6 

One          Two 

small       small 

3           1 

One  One  medium  Three 
medium  One  small    small 

1           0           0 

One 

large 

1 

ToUl 
12 

Females 4 

4           0 

0 

0 

0 

0 

8 

Secondary  series: 
Males 4 

3           1 

0 

1 

1 

0 

10 

Total:  number  14 

10           2 

1 

1 

1 

1 

30 

per  cent  46.6 

33.3        6.6 

3.3 

3.3 

3.3 

3.3 

Parietal  foramina  are  absent  in  50  per  cent  of  the  males  and 
females  of  the  primary  series,  and  in  40  per  cent  of  the  males  of 
the  secondary  series.  In  the  Madisonville  series  parietal  foramina 
are  absent  in  45  per  cent  of  males  and  58  per  cent  of  females. 

The  number  of  retromastoid  foramina  could  be  recorded  in  a 
very  few  crania  only.  Usually  there  are  a  larger  and  a  smaller 
on  each  side,  but  they  are  extremely  variable  in  size,  number,  and 
position. 

Mastoids. 


Size 


Small 

Primary  series: 

Males 6 

Females 9 

Secondary  series: 

Males 2 


Medium 

6 
0 


Large 

1 
0 


Total 

13 

9 


11 


These  are  small  in  all  females,  and  in  46.1  per  cent  of  the  males  of 
the  primary  series,  but  in  only  18.1  per  cent  of  the  males  of  the 
secondary  series.  The  percentage  distribution  of  the  males  of 
the  primary  series  is  approximately  the  same  as  that  of  the  males 
of  the  Madisonville  series,  but  the  females  of  the  Madisonville 
series  have  better  developed  mastoids  than  the  females  of  our 
series  from  the  Turner  Group. 
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Supraorbital  Ridges. 


Supraorbital  Ridges  —  Type 

Primary  teriee  Secondaiy  series 

Males  Females  Males  Total 


Median  tjrpe: 

Submedium 2  4  3  9 

Medium 4  1  1  6 

Large 0  0  1  1 

Total 6  5  5  16 

Divided  tjrpe: 

Submedium 2  2  2  6 

Medium 3  0  3  6 

Large 1  0  1  2 

Total 6  2  6  14 

Torus  type: 

Large 1  0  0  1 

Absent 0  3  0  3 

SUPRAORBFTAL  RiDGES  —  SiZE 

None  Traces  Submedium  Medium  Larie            Total 
Primary  series: 

Males:  number 0  0            4  7  2                13 

percent 0  0          30.7  53.8  15.3 

Females:  number  ...     3  6            0  1  0                10 

percent. . .  30  60            0  10  0 
Secondary  series: 

Males:  number 0  0            5  4  2                11 

percent 0  0          45.4  36.3  18.1 

Supraorbital  ridges  in  the  males  of  the  two  series  are  about 
evenly  divided  between  the  median  type,  in  which  they  are  con- 
fined to  median  portions  of  the  orbits,  and  the  divided  type  in 
which  the  lateral  portions  of  the  superior  orbital  margins  are 
thickened  to  form  ridges  which  are  divided  from  the  median 
ridges  by  a  groove  leading  upward  from  the  supraorbital  notch. 
The  torus  type  occurs  in  one  cranium  only.  In  the  females,  the 
supraorbital  ridges  are  either  absent  or  show  very  slight  develop- 
ment, except  in  one  case. 

Facial  Region.  The  facial  parts  are  so  defective  in  the  majority 
of  the  crania  of  these  series  that  few  observations  were  recorded. 
The  height,  breadth,  and  slope  of  the  nasal  bridge,  for  example,  was 
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ascertained  in  only  one  cranium  of  our  primary  male  series.  This 
specimen  has  a  high,  narrow,  and  straight  bridge.  In  two  other 
specimens  of  this  series  the  nasal  bridges  are  medium  in  height 
and  in  breadth,  and  low  and  narrow  respectively,  but  the  slope  of 
the  nasal  bones  could  not  be  ascertained.  In  the  female  series,  four 
observations  are  as  follows:  1  low,  medium  broad,  concave;  1  low, 
medium  broad,  straight;  1  medium  high,  narrow,  straight;  1 
medium  high,  narrow,  concavo-convex.  In  the  males  of  the 
secondary  series  there  occurred  the  following:  1  low,  narrow, 
concavo-convex;  1  low,  medium  broad,  concavo-convex;  1 
medium  high,  medium  broad,  concavo-convex.  Of  four  others 
in  this  series  in  which  the  slope  could  not  be  ascertained  the  com- 
binations of  height  and  breadth  are  as  follows:  1  low,  narrow; 
2  low,  medium  broad;  1  medium  high,  narrow.  It  is  impossible 
to  draw  many  conclusions  from  such  data.  High,  narrow,  and 
straight  noses  occur  in  the  primary  series,  while  low  or  medium 
noses  of  medium  breadth  and  concavo-convex  in  slope  seem  to 
prevail  among  the  males  of  the  secondary  series. 

Nasion  depressions,  properly  speaking,  are  practically  non- 
existent in  this  series.  There  is  usually  a  depression  below  nasion, 
but  any  depression  of  the  fronto-nasal  suture  itself  is  due  entirely 
to  the  prominence  of  glabella. 


Lower  Borders  of  Nasal  Aperture  and  Nasal  Spine 

Primary  aeries  Secondarv  aeries 

Males  Females  Males  Total 


Borders  indistinct: 

Spine  small 4  3  6  13 

Spine  medium 1  1  0  2 

Spine  large 0  0  0  0 

Total 5  4  6  15 

Borders  medium: 

Spine  small 0  10  1 

Spine  medium 0  2  2  4 

Spine  large 10  12 

Total 1  3  3  7 

The  table  above  shows  that  the  prevaihng  form  of  lower  bor^ 
ders  of  nasal  aperture  is  indistinct,  with  a  small  development  of 
the  nasal  st)ine  in  all  groups  considered.     Similar  restdts  were 
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found  in  the  crania  from  the  Madisonville  site.  Subnasal  grooves 
are  absent  in  all  of  6  of  the  male  crania  of  the  primary  series, 
slightly  developed  in  one  of  7  crania  of  the  female  series,  and 
moderately  developed  in  2  of  9  male  crania  of  the  secondary 
series.  The  males  of  the  secondary  series  appear  to  have  slightly 
more  primitive  features  of  the  nasal  aperture  than  those  of  the 
primary  series. 

Shape  of  Orbits  and  Inclination  of  Lateral  Axis 

Primary  series  Secondary  series 

Males  Females  Males  Total 

Nearly  oblong: 

Inclination  none 0  2  1  3 

Inclination  slight 1  1  1  3 

Inclination  medium 2  1  6  9 

Inclination  marked 0  1  0  1 

Total 3  5  8  16 

Nearly  square: 

Inclination  none 1  0  0  1 

Inclination  submediiun 1  1  0  2 

Inclination  medium 1  1  1  3 

Total 3  2  16 

Features  of  interest  in  the  observation  of  orbits  are  the  shape 
and  inclination  of  the  lateral  axis.  The  usual  shapes  are  approxi- 
mately oblong  with  rounded  corners,  or  approximately  square 
with  rounded  corners.  Strictly  speaking,  when  the  lateral  axis  of 
an  orbit  is  much  inclined,  the  form  of  the  orbit  is  rhomboidal,  rather 
than  square  or  oblong.  Marked  inclination  of  the  lateral  axis  of 
the  orbit  is  more  common  in  narrow,  long-faced  crania  than  in 
short,  broad-faced  crania,  in  which  the  orbits  are  likely  to  be 
oblong  with  little  inclination.  Square  forms  of  the  orbit  are  also 
more  common  in  long,  narrow  faces.  In  the  males  of  the  primar}*^ 
series  from  the  Turner  Group,  3  crania  are  of  oblong  shape  and 
3  square.  Five  of  7  female  crania,  and  8  of  9  crania  in  the  males 
of  the  secondary  series  are  oblong.  Inclination  of  the  lateral  axis 
is  usually  slight  or  medium  in  these  series. 
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Infraorbital  Suture 

Com|^et« 
^  Absent  one  side 

^^"imuuy  series: 

»lales 5  1 

5  0 

series: 
^Sdftles 6  0 

Total:  number 16  1 

per  cent 76.2  4.7 

Suborbital  Fossae 

Shallow  Medium 

series: 

Males 0  5 

Females 5  1 

>ndaiy  series: 
Males 4  5 

Total   9  11 


Complete 
both  rides 


1 
2 


4 
19 


Deep 


Total 
7 

7 

7 
21 


Total 


0 

5 

1 

7 

0 

9 

1 

21 

The  depth  of  the  suborbital  fossae  in  these  series  is  prevailingly 

^^edium  or  slight.    It  may  be  observed  from  the  table  above  that 

^he  males  of  the  primary  series  are  sharply  contrasted  with  the 

females  in  respect  to  the  development  of  this  featm'e.    Shallow 

Suborbital  fossae  are  often  associated  with  broad,  short  faces. 


Malars 

Primary  series: 

Males 

Females 

Small 
0 

Medium 

4 
3 

Large 

3 

1 

Very  large 

0 
0 

Tot( 
7 

6 

Secondary  series: 
Males 

0 

3 

5 

1 

9 

Total 

.  .  .  •         ^ 

10 

9 

1 

22 

On  the  basis  of  the  table  above  the  males  of  the  secondary 
series  seem  to  have  somewhat  larger  malars  than  those  of  the 
primary  series.  As  usual  the  malars  of  the  females  are  decidedly 
smaller  than  those  of  the  males.  There  are  no  anomalies  of  malar 
bones  in  any  of  these  crania. 
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Ztoomae 

Small  Medium  Large  Very  large         Total 

Primary  series: 

Males 14  2  0  7 

Females 2  3  10  6 

Secondary  series: 
Males 0  3  5  19 

Total 3  10  8  1  22 

The  males  of  the  secondary  series  have  larger  zygomae  than  those 
of  the  primary  series.  The  females  show  the  usual  sex  differences 
in  the  smaller  size  of  the  zygomae  as  compared  with  males.  The 
zygomae  of  the  males  of  the  primary  series  seem  rather  small  for 
Indians. 

Alveolar  Prognathism 

Absent  Slight  Medium      Pronounced        Total 

Primary  series: 

Males 0  4  0  3  7 

Females 114  17 

Secondary  series: 
Males 0  6  0  2  8 

Total 1  11  4  6  22 

The  distribution  of  alveolar  prognathism  is  very  irregular. 
Teetii. 

DENTmoN  Wear 

Complete  Incomplete  None        Slight    Medium  Pronounced    Total 

Primary  series: 

Males 10  1  0  2  3  6  11 

Females 9  0  0  2  4  3  9 

Secondary  series: 

Males 9  1  1  1  4  4  10 

Total  28  2  1  5  11  13  30 

In  both  cases  the  dentitions  listed  as  incomplete  in  the  tables 
above  show  imperfectly  erupted  third  molars.  On  the  whole, 
this  series  includes  a  high  percentage  of  crania  with  deeply  worn 
teeth  (43.3  per  cent).  This  is  a  result,  in  all  probability,  of  the 
small  number  of  young  adults  included  in  the  series.  The  follow- 
ing table  shows  the  relation  of  estimated  age  to  dental  wear. 
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Wear  of  Teeth 

Pro- 
None      Slight      Medium    nounoed 

Estimated  age: 
Sub-adult  (19-20  years) . .     1 
Young  adult  (21-35  years) ...  2 

Middle  aged  (3&-50  years)  ...  3  11  6 

Old  adult  (Sl-years) 

Quality  of  Teeth 

Poor     Medium      Good         Total        Caries 

Primary  series: 

Males 3  3  5  11  3 

Females 12  6  9  2 

Secondary  series: 

Males 2  16  9  1 


Very  pro- 
nounced 


Total 

1 

2 

20 

7 


Teeth  lost 
in  life 


2 
3 


2 
2 


Total:  number..     6  6  17  29  6  7  8 

percent..  20.6       20.6       58.6  20.6       24.1       27.5 

The  table  above  shows  that  the  quality  of  the  teeth  in  these 

series  is  generally  good.    Caries  and  alveolar  abscesses  are  not 

especially  prevalent. 

Number  op  Cusps 

Upper  molars  Lower  molars 

4-4-4        4-4-3      4-4-2  5-6-6        5-6-4      5-4-4 

Primary  series: 

Males 0  3  1  13  0 

Females 0  2  0  10  1 

Secondary  series: 
Males 0  10  4  0  1 

Total:  number 0  6  1  6  3  2 

The  number  of  crania  in  which  the  cusps  of  the  molar  teeth 
can  be  counted  is  very  few.  The  table  above  shows  a  tendency 
toward  reduction  of  cusps  in  the  third  molars.  The  following  ab- 
normalities of  eruption  are  recorded.  Primary  series:  crowding  of 
incisors,  1  male,  1  female;  absence  of  third  molars,  1  male;  im- 
pacted lower  left  third  molar,  1  male;  pronounced  reduction  of 
lower  left  first  incisor,  1  female.  Secondary  series:  crowding  of 
teeth,  1  male;  reduction  of  third  molars,  1  male. 

Thirteen  crania  had  shovel-shaped  incisors,  and  one  had  not. 
In  the  remainder  of  the  series  the  presence  or  absence  of  this 
feature  could  not  be  determined. 
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Palate. 


Shape  Roof  Torus 


III       ,    •»    ^       I      - 

Primary  series: 

Males 3  3  0  0        15  15 

Females 223  142  43 

Secondary  series: 

Males 14  0  0        2        3  0  5 

Total:  number        6  9  3  1        7      10  5        13 

Determination  of  the  shape  of  the  palate  was  possible  in  a  few 
crania  only.  The  parabolic  type  seems  to  be  predominant  in  the 
males  of  the  secondary  series,  and  the  elliptical  type  seems  to  be 
confined  to  females.  The  roof  is  prevailingly  of  medium  height  in 
females  and  high  in  males.  A  slight  or  medium  development  of 
the  palatine  torus  is  common  in  the  female  crania. 

Skull  Base.  In  these  series  the  skull  base  is  usually  so  frag- 
mentary that  few  observations  can  be  made.  In  the  primary 
series  of  females  it  was  ascertained  that  5  crania  had  small  styloid 
processes,  and  2  had  large  styloid  processes. 

GLENom  Fossa  —  Depth         Postglenou)  Pbocbss 

i        § 


a 
j3Q  S         Q  H 


1     f     I 


I     1     I     I     I 

•<  QQ  2  J  H 


Primary  series: 

Males 2*      6        5        13  3        2        7        11? 

Females 243  9  4131  ' 

Secondary  series: 

Males 3«      2        5        10  14        4        1 

Total:  number 7      12      13        32  8        7      14        3 

per  cent  . . .  21.8  37.5   40.6  25      21.8  43.7     9.3 

The  glenoid  fossa  is  usually  deep  or  of  medium  depth  in  i 
series.    It  is  somewhat  shallower  in  the  females.    There  is 
a  moderate  postglenoid  process.    Apparently  this  feature  c 
more  frequently  in  long  heads  than  in  short  heads.    It  is  ra 

»  Both  arthritic.  «  One  arthritic. 
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'fexaales  than  in  males.    In  the  Madisonville  series  the  occurrence 
^^^s  about  30  per  cent  in  males  and  only  10  per  cent  in  females. 

In  the  few  cases  where  the  lacerate  foramina  were  observed, 
tlxey  were  small.  The  depression  of  the  petrous  portions  of  the 
^^^mporal  bones  in  the  combined  males  and  females  of  the  primary 
is  as  follows:  2  slight,  5  medium,  2  pronounced;  in  the  males 
the  secondary  series,  1  absent,  2  medium. 

Pterygo-spingus  Foramina 

Incomplete  Incomplete  Complete    Complete 
Abeent       one  side     both  sidee    one  side     both  sides      Total 

ry  series: 

Males 5  0  10  0  6 

Females 4  0  2  0  0  6 

Secondary  series: 

Males 3  10  10  6 

Total 12  13  1  0  17 

Pterygo-spinous  foramina  are  uncommon  in  these  crania. 
Dehiscences  in  the  Floor  of  the  Auditory  Meatus 

None       One  small     Two  small    One  medium        Total 

Primary  series: 

Males 7  1  1  1  10 

Females 5  0  10  6 

Secondary  series: 
Males 8  0  0  0  8 

Total 20  1  2  1  24 

Defects  in  the  floor  of  the  auditory  meatus  are  common  in  the 
primary  series  but  absent  from  the  secondary  series. 
Mandible. 

Size  Mental  Prominence 

Small  Medium  Large  Total       None  Small  Medium  Large  Total 

Primary  series: 

Males 264        12  0372        12 

Females 342  9  1341  9 

Secondary  series: 

Males 343        10  0442        10 

Total 8      14        9        31  1      10      15        6        31 
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Genial  Tubercles 

Absent 

Small 

Medium 

ToUl 

1 

4 

7 

12 

1 

7 

1 

9 
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Mylo-hyoid  Ridge 

Sub-  Pro- 

Absent    medium  Medium  nounced 

Primary  series: 

Males 0  6  6  0 

Females 14  4  0 

Secondary  series: 

Males 0  3  6  1  0  6  4  10 

Total 1  13        16  1  2        17        12  31 

The  size  distribution  of  mandibles  is  ordinary,  as  is  also  the 
development  of  the  mental  prominence.  Mylo-hyoid  ridges  and 
genial  tubercles  are  better  developed  in  this  series  than  in  the 
Madisonville  crania. 

Miscellaneous  and  Patiiological.  Aside  from  one  or  two  small 
lesions  of  traumatic  origin  on  these  crania,  and  three  eases  of 
arthritis  affecting  the  glenoid  fossae,  there  is  nothing  of  interest  to 
report  in  the  way  of  pathological  features.  Caries  and  alveolar 
abscesses  have  been  dealt  with  above.  One  skull  of  the  secondary 
series  shows  two  small  exostoses  on  the  frontal  bone,  and  three 
have  slight  exostoses  in  the  auditory  meatus. 

In  six  crania  of  the  secondary  series,  nearly  circular  holes  have 
been  drilled,  as  discussed  by  Mr.  Willoughby  above  (p.  61). 
These  are  primarily  of  ethnological  rather  than  somatological 
interest.  They  were  evidently  bored  with  a  stone  drill.  The 
edges  are  clean  and  show  no  cicatrization.  The  following  are  the 
perforated  crania: 

No.  32410.  One  hole,  6  mm.  in  diameter  in  the  left  parietal,  46  mm.  back 
of  the  coronal  suture,  and  30  mm.  external  to  the  sagittal  suture. 

No.  32411.  Two  nearly  round  holes,  6  and  9  mm.  in  diameter,  one  in  the 
frontal  bone  3  mm.  in  front  of  bregma  and  a  little  to  the  left  of  it,  the  other 
in  the  right  parietal  5  mm.  back  of  the  coronal  suture  and  a  little  to  the  right 
of  bregma. 

No.  32412.  Two  holes,  each  6  mm.  in  diameter,  one  near  the  middle  of  the 
right  parietal,  the  other  in  approximately  the  same  position  in  the  left  parietal. 

No.  32413.  Two  holes  in  the  frontal  bone  5  mm.  in  diameter  and  35  mm. 
apart,  one  in  each  parietal  8  mm.  above  the  squamous  suture  and  30  mm. 
back  of  the  coronal  suture. 

No.  32414.    One  hole  in  each  parietal  bone,  symmetrically  placed. 

No.  32415.  Eleven  perforating  holes  and  one  unfinished  hole,  ranging  in 
diameter  from  3-6  mm.  Six  of  these  holes  are  disposed  in  pairs,  5-8  mm. 
between  each  member  of  a  pair  (plate  27). 
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Scaling  of  the  inner  table  of  the  skull  vault  at  the  points  of  per- 
foration suggests  that  the  holes  were  made  when  the  skulls  were 
comparatively  dry.  All  of  the  crania  from  this  intrusive  pit  are 
green  and  fresh  in  comparison  with  the  dry,  chalky  bones  of  the 
primary  series. 

Bones  in  General.  The  skeletal  parts  other  than  the  crania 
are  few  in  number  and  fragmentary  in  condition. 

Femur. 

Measurements 

Bicondylar  length  Maximum  length  Maximum  diameter 

Paired  bones  Paired  bones  of  head 

No.        Right         Left  No.     Right  Left  No.     Right        Left 

mm.  mm.  mm.  mm.  mm.         mm. 

Primary  series: 

Males:  mean       8      437.2      438.7      8      440         442.2      14      46        45.5 
Females:  mean    6      431.3      430.3      6      435.3      434  8      41.5      42.2 

The  number  of  paired  femora  is  unfortunately  small.  If  odd 
bones  are  taken  into  consideration,  the  mean  bicondylar  length  of 
10  right  femora  of  males  is  441.7  mm.  and  of  7  left  femora,  443.4 
mm.  The  maximum  length  of  7  left  femora  of  males  averages 
448.8.  If  we  utilize  the  mean  bicondylar  length  of  the  10  right 
femora,  the  average  stature  for  10  males  according  to  Manou- 
vrier's  tables  is  165.8  cm.  and  according  to  Pearson's  formula  for 
oblique  length  ^  164.8  cm. 

The  mean  bicondylar  lengths  for  paired  Madisonville  femora 
are  slightly  larger  (444  mm.  right,  447  nun.  left),  as  are  also  the 
maximum  lengths,  (449  mm.  right,  451  mm.  left).  The  average 
stature  of  Madisonville  males  is  estimated  to  be  166-167  cm. 

The  mean  bicondylar  length  of  5  right  femora  of  females  is 
430.8  nmi.,  which  would  correspond  to  a  stature  of  somewhat 
more  than  158  cm.  according  to  Manouvrier,  and  to  a  stature  of 
157  cm.  according  to  Pearson.  The  mean  bicondylar  lengths  for 
Madisonville  females  are  410  mm.  and  419  nun.,  respectively 
for  right  and  left  sides.  The  estimated  stature  of  Madisonville 
females  is  155  cm. 

The  femoral  lengths  of  females  are  rather  high  in  comparison 
with  the  males.  This  is  partially  because  of  the  inclusion  in  the 
very  small  male  series  of  one  exceptionally  short  individual  whose 
bicondylar  femoral  lengths  were  only  513  nun.  and  515  nun. 

1  Pearson,  K.  and  Bell,  J.,  A  Study  of  the  Long  Bonet  of  the  Snglith  Skeleton,  Drapers' 
Company  Research  Memoirs,  Biometric  Seriea  X,  London,  1919,  p.  5. 
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The  femora  of  the  secondary  series  of  males  include  2  paired 
and  2  odd  only.  The  bicondylar  lengths  of  three  left  femora  are 
451  mm.y  468  mm.,  and  481  mm.  The  corresponding  maximum 
lengths  are  455  nmi.,  475  mm.,  489  nmi.  The  mean  bicondylar 
lengths  of  these  three  bones  is  466.6  nmi.  and  of  maximum  lengths 
473  mm.  These  three  individuals  must  have  been  about  167,  170, 
and  172  cm.  in  stature.  The  largest  male  in  the  primary  series 
had  a  left  femur  with  bicondylar  and  maximum  lengths  of  461  mm. 
and  467  mm.,  respectively.  He  probably  had  a  stature  of  about 
168.5  cm.  It  is  scarcely  safe  to  attach  much  importance  to  the 
results  of  so  few  measurements  in  a  bone  individually  so  variable 
as  the  femur,  but  on  the  face  of  the  evidence,  such  as  it  is,  our 
secondary  series  of  males  must  have  been  somewhat  taller  than 
the  males  of  the  primary  series. 

The  difference  between  the  statures  of  males  and  females 
(7.8  cm.)  as  estimated  from  Pearson's  formula  is  comparatively 
small.  The  females  are  estimated  at  157  cm.  in  stature  and  the 
males  at  164.8  cm.  The  sex  ratio  is  unreasonably  low  (1.049). 
The  maximum  diameters  of  the  femoral  heads  average  for  rights, 
46  mm.  in  males  and  41.5  noma,  in  females;  and  for  lefts,  45.5  nmi. 
and  42.2  mm.  For  Madisonville  femora  the  head  diameters  are  as 
follows:  right,  males  47.2,  females  43.6;  left,  males  46.7,  females 
42.3.  The  sex  differences  in  this  feature  are  more  pronounced  in 
the  Turner  series  than  in  the  Madisonville  series.  According  to 
Pearson  ^  the  mean  percentage  reduction  of  the  diameter  of  the 
male  femoral  head  necessary  to  obtain  that  of  the  female  femoral 
head  in  the  English  femur  is  about  12.7.  In  our  series  the  differ- 
ence on  the  right  side  is  10.2  per  cent  and  on  the  left  side  only 
7.2  per  cent.  In  the  males  the  right  femora  are  longer  and  have 
larger  heads,  but  in  the  females  the  reverse  is  the  case.  On  the 
whole  the  writer  is  incUned  to  beUeve  that  the  male  series  of 
femora  is  not  a  representative  sample  in  that  it  includes  too  many 
small  bones.  If  this  hypothesis  is  rejected  we  are  reduced  to 
two  alternatives:  (a)  that  sexual  differences  in  the  size  of  the 
femora  are  unusually  small  in  this  series,  or  (b)  that  the  present 
writer  has  made  serious  errors  in  sexing  the  material.  The  writer 
has  had  a  good  deal  of  experience  in  anatomical  sexing  of  skeletal 
material  and  has  a  fair  degree  of  confidence  in  his  own  accuracy. 

1  Op.  cit.,  p.  145. 
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Mean  Shaft  Diameters  and  Indices  (Paired  Bones) 

Subtrochanteric  region  Middle  of  shaft 

^.         S  6             fc  B        PUtymeric     ».          h                fc'o  Middle 

5        1 2            te            i°<*"         ^         S^a            i^  index 

a       s|         II       (q)  X 100    -g       is         I?  wxioo 

mm.  mm.  mm.  mm. 

Primary  series: 

Males:  right      8        25.2        31.5        80.5        9        30.4        24.9  81.8 

""       left         8        25.3        31.4        80.5        9        30.6        25.2  82.3 

Females:  right  5        23.3        30.5        76.2        6        27.4        24.3  89 

left     5        24           31.2        76.8        6        27.7        24.5  89.8 


« 


The  table  above  shows  that  the  males  of  the  primary  series 
are  but  slightly  platymeric,  and  the  females  somewhat  more  so. 
On  the  other  hand,  the  middle  index  shows  a  pronounced  develop- 
ment of  the  pilaster  in  the  males,  and  a  less  developed  pilaster  in 
the  females.  Madisonville  femora  are  much  more  platymeric  in 
both  sexes  (right,  males  77.1,  females  72.6;  left,  males  76.7, 
females,  75.5).  The  Madisonville  femora  also  have  much  higher 
middle  indices  (right,  males  92.1,  females  94;  left,  males  89.2, 
females  95.7). 

Mean  Diameter  of  Femur  at  Middle  of  Shaft 

Turner  Group  Madisonville       Munaee  (Hrdlioka) 

mm.  mm.  mm. 

Males:  right 27.6  28.2  27.3 

**       left 27.9  28.5  27.5 

Females:  right 25.8  24.1  24.6 

«       left 26.1  25.6  24.3 

The  males  of  the  Madisonville  series  exceed  the  males  of  the 
Turner  Group  series  in  mean  diameter  of  the  femoral  shaft  at 
the  middle,  but  the  females  of  the  Turner  Group  exceed  the 
Madisonville  females  in  this  diameter. 

The  shape  of  the  shaft  is  prismatic  in  10  males  and  quadrilateral 
in  2  males.  In  6  females  it  is  prismatic.  The  development  of  the 
linea  aspera  is  as  follows:  submedium,  3  males,  4  females;  me- 
dium, 6  males,  2  females;  pronounced,  3  males,  no  females.  It  is 
submedium  in  25  per  cent  of  males  and  in  66.6  per  cent  of  females, 
and  medium  in  50  per  cent  of  males  and  in  33.3  per  cent  of  females. 
The  linea  aspera  is,  on  the  whole,  better  developed  in  this  series 
than  in  the  Madisonville  series. 
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Third  Trochanter 

Rid^  Foflsa  Tuber-  Ridge  and     Total 

Small  Medium    Large    Small  Medium  Large    oeity    tuberoaity 


Primary  series: 

Males  ....     4 

2 

0 

1 

1 

2 

2 

0 

12 

Females ...     2 

1 

0 

0 

0 

0 

0 

1 

4 

The  third  trochanter  in  some  form  appears  in  all  of  the  males, 
and  4  of  6  females.  In  one  female  it  is  absent,  and  in  one  the 
subtrochanteric  region  is  defective. 

Bowing  of  the  shaft  is  submedium  in  one  male,  medium  in  8 
males,  and  pronounced  in  3  males.  It  is  submedium  in  3  females, 
medium  in  1  female,  and  pronounced  in  1  female. 

Torsion  is  slight  in  3  males,  medium  in  4  males,  and  pronounced 
in  4  males;  slight  in  2  females,  medium  in  2,  and  pronounced  in 
2  others. 

A  medium  or  submedium  development  of  Poiret's  facet  on  the 
femoral  neck  is  present  in  2  males  and  3  females. 

Tibia. 

Measurements 

Mean  len/pth         Mean  middle  diameters    Middle  index 
(minus  spme)       Antero-posterior  Lateral        (b)  X  100 
Number  mm.  (a)  (6)  ^g) 

Primary  series: 

Males:  right,  paired  4  373  32.2  22.2  67 

«  left,      «  4  369  32.2  23  68.3 

Females,  right,  paired  3  31.3  20.1  64.3 

left,         "  3  355.6  29.6  19.6  66.3 

The  number  of  tibiae  available  for  measurement  is  so  small  as 
to  be  hardly  worthy  of  consideration.  The  mean  length  of  rights 
and  lefts  for  males  (371  mm.)  would  give  a  stature  of  166.6,  using 
Pearson's  formula.  The  mean  length  of  3  female  left  tibiae,  ac- 
cording to  the  formula  for  females,  yields  a  stature  of  158.4  cm. 
These  are  somewhat  higher  than  the  statures  calculated  from  the 
femora.  On  the  showing  of  these  few  specimens  the  males  of 
our  series  have  somewhat  shorter  tibiae  and  the  females  some- 
what longer  tibiae  than  those  of  the  Madisonville  series  (males 
376.4  mm.,  females,  347.2  mm.). 

The  mean  tibio-femoral  index  on  6  odd  pairs  of  male  bones, 
both  sides,  is  84.25,  and  on  3  female  pairs,  83.4.  These  indices 
are  about  the  same  as  those  given  by  Dr.  Hrdli£ka  for  Munsee 
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and  Louisiana  Indians  (tibio-femoral  index:  males,  Mnnsee  84.45, 
Louisiana,  84.25;  females,  Munsee  83.7,  Louisiana,  83.9).^ 
Madisonville  males  average  83.1,  and  Madisonville  females  83.8. 

The  middle  diameters  and  the  middle  index  show  considerably 
more  flattening  than  the  Madisonville  tibiae. 

The  shape  of  the  shaft  is  quite  variable.  Prismatic  and  lateral 
prismatic  types,  quadrilateral  types,  and  the  type  with  the  ex- 
ternal surface  concave  occur. 

The  head  of  the  tibia  shows  a  slight  backward  inclination  in 
10  bones,  a  medium  inclination  in  3  bones,  and  a  pronounced  in- 
clination in  one  bone.  The  external  condyle  is  slightly  convex 
antero-posteriorly  in  7  bones,  and  concave  in  4  bones.  Slight 
"  squatting  facets  "  on  the  anterior  lip  of  the  inferior  articular 
surface  are  found  in  5  female  bones  and  2  male  bones,  and  well- 
marked  facets  on  4  male  bones. 

The  tibiae  of  one  female  are  "boomerang "-shaped,  and  show 
inflammatory  thickenings  in  the  middle  portions  of  the  shafts. 
Similar  inflammatory  thickenings  occur  in  the  middle  portions 
of  the  shafts  of  two  other  pairs  of  female  tibiae.  These  bilateral 
tibial  lesions  are  very  common  in  Indian  bones,  especially  those 
of  females.  One  male  tibia  shows  an  arthritic  condition  of  the 
superior  articular  surfaces. 

Other  Long  Bones.  Fibulae,  and  long  bones  of  the  upper  ex- 
tremity are  too  few  in  number  in  this  collection  to  merit  attention. 

Vertebrae.  Nothing  unusual  was  observed  in  the  spines  of  this 
collection.  They  are  mostly  incomplete  and  fragmentary.  In 
two  male  specimens  it  was  possible  to  secure  the  vertical  lumbar 
index,  which  in  one  was  96.4  or  kurtorachic,  and  in  the  other 
102.9  or  koilorachic. 

Pelvis. 

Pelvis  as  a  Whole 


Breadth 
maximum 

mm. 

Superio 

Breadth 
maximum 

(a) 

mm. 

r  strait 

Diameter 

antero-poeterior 

ib) 

mm. 

Brim  index 
(l»)X100 

(a) 

imary  series: 

Males:  No.  A  778 

298 

141 

124 

87.94 

"       No.  A  628 

294 

124 

100 

80.65 

Females:  No.  A  612 

ao9 

149 

109 

73.16 

1 

Op. 

cit. 

,  p.  69. 

istanoe  between 
bchiatic  tpinee 
mm. 

91 

7^66 

88 

m74 

? 

erjsi 
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Mean  height  ctf 

innominate  bonee 

mm. 

Males:  No.  A  778 219.5 

«       No.  A  628 208 

Females:  No.  A  612 208 

Only  3  pelves  are  available  for  measurement.  Two  of  these  are 
male  and  one  female.  They  are  all  exceptionally  large  and  capa- 
cious pelves  for  Indians.  Especially  remarkable  is  the  great  Inreaddi 
between  the  iliac  crests  (outer  lips).  The  total  pelvic  indices  are 
extremely  low  because  of  this  great  width.  The  brim  indices  are 
all  platypellic. 

Sexual  characters  in  these  and  in  4  other  pelves  upon  which 
observations  could  be  made  are  well  marked.  In  the  males  the 
ischiatic  notch  is  narrow  in  3  cases,  and  medium  in  1  case;  the 
preauricular  sulcus  is  absent  in  2,  and  2  others  show  slight  traces; 
and  the  sub-pubic  angle  is  small  in  2  and  medium  in  1.  In  the 
pelves  of  4  females  the  ischiatic  notch  is  in  every  case  wide,  the 
preauricular  sulcus  is  broad  and  deep  in  3,  medium  in  1;  and  the 
sub-pubic  angles  are  great  in  the  2  in  which  this  feature  could  be 
observed. 

Age  changes  in  the  pubic  symphysis  seem  to  conform  in  general 
with  those  established  for  male  whites  by  Professor  T.  Wingate 
Todd.^  The  present  writer  is  not  confident  of  his  ability  to  dis- 
criminate correctly  between  all  the  10  phases  which  Todd  recog- 
nises, but  in  so  far  as  he  has  been  able  to  distinguish  these  phases 
they  seem  to  correspond  fairly  accurately  with  the  age  estimates 
based  upon  other  skeletal  characters.  Two  male  pelves  were 
classified  as  phases  8  (age  39-44)  and  9  (age  45-50)  respectively; 
and  2  female  pelves  as  phases  2  (20-21)  and  9.  One  of  the  males, 
who  had  a  phase  8  symphysis,  was,  however,  judged  to  be  old  (over 
50  years). 

Summaxy.  The  crania  of  the  primary  series  from  the  Turner 
Group  show  very  slight  occipital  deformation  in  5  of  21  specimens. 
In  the  secondary  or  intrusive  series  of  13  crania,  3  display  sli^t 
occipital  flattening,  and  one  a  medium  occipital  deformation.  The 
males  of  the  primary  series  are  dolichocephalic  in  58.3  per  cent  of 

>  Todd,  T.  Wincate.  Aoe  ChangeM  in  tke  Pubie  Bone,  I,  TKe  Male  White  Fuhit,  Ameriran 
^1  Anthropolofy,  Vol  III,  Ko.  3.  1920.  p.  313  aq. 
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cases,  mesoccphalic  in  25  per  cent,  and  brachycephalic  in  16.6 

per  cent.    The  females  show  higher  proportions  of  mesocephals 

^d  brachycephals.    The  males  of  the  secondary  series  are  half 

dolichocephals  and  half  mesocephals,   with  one  brachycephalic 

t'eformed  cranium  excluded.    The  male  crania  of  both  series  are 

hjrpsicephalic,    except   one   orthocephal.     Most   of   the   cranial 

^lunensions  are  moderate*,  but  the  minimum  frontal  diameter  is 

^^ctremely  small  in  both  series  and  in  both  sexes.     The  facial 

skeletons  are  mostly  long  and  narrow  in  all  of  the  series;   none 

|s  short  and  broad.    Nasal  indices  are  prevailingly  leptorrhine 

^n  the  males,  and  half  leptorrhine  and  half  mesorrhine  in  the 

females.     The  orbits  are  mostly  high  in  relation  to  breadth  in 

the  primary  series,  but  variable  in  the  secondary  series.    There 

is  very  little  prognathism. 

A  narrow,  low,  and  rounded  frontal  region  is  a  marked  char- 
acteristic of  most  of  the  Turner  Group  crania  of  both  series.  The 
primary  series  differs  from  the  secondary  series  in  that  the  former 
has  the  sagittal  elevation  more  strongly  developed.  The  tem- 
poral region  is  flat  in  both  series  of  males  and  more  convex  in  the 
females.  All  series  show  predominantly  medium  convex  occiputs 
with  little  development  of  an  occipital  torus.  The  serration  of 
sutures  tends  to  be  medium  in  the  primary  series,  but  simple  in 
the  secondary  series.  Brow  ridges  are  generally  small  or  medium 
in  both  series  of  males,  and  relatively  undeveloped  in  the  females. 
High  and  narrow  noses  seem  to  be  prevalent  in  the  males  of  the 
secondary  series,  and  all  varieties  in  the  primary  series. 

The  suborbital  fossae  are  prevailingly  medium  or  shallow,  the 
malars  and  zygomae  are  medium  or  large,  but  larger  in  the  sec- 
ondary series.  The  teeth  are  in  general,  good,  and  show  few  ab- 
normalities. Shovel-shaped  incisors  are  characteristically  present. 
The  palate  is  U-shaped  or  parabolic  in  the  males,  and  both  of 
these  forms  as  well  as  the  elliptical  form,  occur  in  females.  A 
medium  or  deep  glenoid  fossa  with  a  moderately  developed  post- 
glenoid  process  is  usual  in  all  of  the  groups,  but  the  process  is  more 
often  lacking  in  the  females.  The  mandibles  are  moderately 
developed. 

The  males  of  the  primary  series  seem  to  have  been  of  medium 
stature,  165-166  cm.,  but  the  females  are  rather  tall  (157  cm.). 
The  muscular  development  of  the  long  bones  of  the  primary  series 
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is  in  general  moderate.     Very  few  pathological  conditions  were 
observed  in  the  study  of  this  collection. 

The  primary  series  differs  from  the  secondary  or  intrusive  series 
in  many  details.    The  former  includes  a  brachycephalic  element 
which  is  lacking  in  the  secondary  series,  while  the  secondary 
series  contains  the  one  cranium  which  gives  evidence  ot  having 
been  submitted  to  intentional  occipital  deformation.    In  most  of 
the  observed  and  measured  characters  there  are  differences  between 
the  two  series  which  are  possibly  significant,  but  both  series  are 
so  short  that  positive  conclusions  are  impossible.    In  the  opinion 
of  the  writer,  the  intrusive  or  secondary  series  probably  repre- 
sents a  separate  but  allied  Indian  group,  possibly  a  neighboring 
tribe.    The  primary  and  secondary  series  resemble  each  other 
much  more  closely  than  either  resembles  the  Madisonville  smes. 
It  may  be  said  positively  that  the  people  of  the  Turner  Group 
show  practically  no  physical  affinities  with  the  people  who  lived 
on  the  Madisonville  site,  beyond  those  which  are  common  to  all 
Indians.     The  affinities  of  the  Turner  Group  people  are  rather 
with  the  Eastern  dolichocephals,  although  there  is  present  a 
brachycephalic  element  such  as  is  often  found  also  among  the 
Elastem  Indians.    The  Madisonville  people  were  mostly  brachy- 
cephalic and  deformed,    while  the  Turner  Group   people  were 
mostly  dolichocephaUc  and  without  cranial   deformation.     The 
Madisonville  people  had  short  broad  faces  and  short  broad  noses; 
most  of  the  Turner  Group  people  seem  to  have  had  long  narrow 
faces  and  long  narrow  noses.    The  muscular  development  of  the 
Turner  Mound  people  was  superior  to  that  of  the  Madisonville 
people,  especially  as  regards  the  bones  of  the  lower  extremity,  but 
the  Madisonville  males  seem  to  have  been  slightly  taller  than 
those  of  the  neighboring  but  older  group. 

The  collection  from  the  Turner  Group  is  small,  but  sufficiently 
homogeneous  to  afford  hope  that  it  may  be  a  representative 
sample  of  the  people  who  were  responsible  for  the  remarkable 
culture  which  Mr.  Willoughby  has  described. 
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PREFACE 

As  the  first  recipient  of  the  Travelling  Fellowship  in  American 
Archaeology  of  the  Archaeological  Institute  of  America,  I  spent 
the  winters  of  the  years  1901-1902  to  1904-1905  in  Yucatan,  Chia- 
pas, and  Tabasco,  Mexico,  and  northern  Guatemala.^ 

A  report  on  the  ethnological  work  of  this  Fellowship  was  pub- 
lished as  a  special  paper  of  the  Archaeological  Institute  of  Amer- 
ica, "A  Comparative  Study  of  the  Mayas  and  Lacandones," 
(New  York,  1907,  xx,  195  p.,  xxix  plates).  In  that  report  (p.  v)  a 
promise  was  made  that  the  linguistic  part  of  the  work  undertaken 
under  the  Fellowship  would  be  published  later.  The  long-delayed 
fulfillment  of  this  promise  is  the  present  study  of  the  Maya  lan- 
guage. The  permission  of  the  Archaeological  Institute,  through  its 
President,  has  kindly  been  given  to  have  this  work  published  by 
the  Peabody  Museum. 

I  can  do  no  better  than  repeat  what  I  said  in  1907  regarding  my 
obligations.  '^  I  desire  at  this  time  to  express  my  appreciation  and 
thanks  to  the  three  original  members  of  the  Committee  on  Ameri- 
can Archaeology,  Mr.  Charles  P.  Bowditch,  Chairman,  Professor 
F.  W.  Putnam,  and  Professor  Franz  Boas.  To  Mr.  Bowditch, 
through  whose  initiative  and  aid  the  Travelling  Fellowship  in 
American  Archaeology  was  founded,  and  to  Professor  Putnam,* 
both  of  whom  have  given  unsparingly  of  their  time  in  advice  and 
counsel  both  before  and  during  the  four  years  of  the  Fellowship, 
and  to  Dr.  Boas,  who  has  been  of  great  aid  in  his  advice  on  the 
linguistic  side  of  the  work,  I  am  deeply  grateful." 

These  obligations  are  quite  as  heavy  today  as  they  were  in  1907. 
Dr.  Boas  has  continued  to  give  me  valuable  aid  and  it  is  owing  to 
the  never-ending  interest  and  generosity  of  Mr.  Charles  P.  Bow- 

'  For  brief  reports  of  the  work  of  the  Fellowship,  see  American  Journal  of 
Archaeology,  2d  series,  supplement,  v.  6  (1902),  p.  2-4;  v.  7  (1903),  p.  45-49;  v. 
8  (1904),  p.  54-56;  v.  9  (1905),  p.  45-47. 

'  Professor  Putnam  has  di^  since  this  paragraph  was  first  written.  His 
death  took  place  on  August  14,  1915. 
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ditch  that  the  Peabody  Museum  has  been  able  to  bring  this  study 
out  as  a  Paper  of  the  Museum. 

I  also  wish  at  this  time  to  thank  some  of  my  many  friends  in 
Yucatan  who  aided  me  throughout  the  time  I  was  there.  Mr.  and 
Mrs.  Edward  H.  Thompson  and  Mr.  and  Mrs.  William  James  of 
Merida  gave  me  abimdantly  of  their  generous  hospitality.  I  have 
spoken  in  another  place  of  my  obligations  to  the  late  Seiior  Don 
Audomaro  Molina  and  to  Seiior  Don  Juan  Martinez  Hernandez. 
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PARTI 
GRAMMAR 

INTRODUCTION 

Maya  Stock.  Location.  The  Maya  linguistic  stock  stands  with 
Nahuatl  as  the  two  most  important  languages  of  Middle  America. 
With  the  exception  of  the  Huastecan  region,  north  of  Vera  Cruz  on 
the  Panuco  River,  the  territory  occupied  by  the  Maya  speaking 
peoples  is  practically  continuous,  including  the  greater  part  of  the 
two  southernmost  states  of  Mexico,  Chiapas  and  Tabasco,  the 
'peninsula  of  Yucatan  which  is  composed  of  the  Mexican  states  of 
Yucatan  and  Campeche,  the  Mexican  territory  of  Quintana  Roo, 
and  British  Honduras,  Guatemala,  and  the  northern  part  of  Hon- 
duras. The  Maya  territory  in  Guatemala  is  broken  up  by  islands 
of  Nahuatl  speaking  people  and  by  a  few  independent  stocks  such 
as  Xinca. 

The  geographical  unity  of  the  Maya  speaking  peoples  is  remark- 
able when  one  takes  into  consideration  the  colonies  of  Nahuatl 
sj)eaking  peoples  scattered  along  the  Pacific  coast  of  Central  Amer- 
ica even  as  far  south  as  the  Isthmus  of  Panama.  The  Mayas  seem 
to  have  been  content  to  remain  very  much  in  one  place  and  it  is 
evident  that  it  was  not  their  general  custom  to  send  out  colonies 
to  distant  parts  of  the  country.  Moreover  the  wandering  of  the 
Mayas  among  themselves  in  the  comparatively  small  territory  oc- 
cupied by  them  is  not  shown  by  investigation  to  have  been  great. 

Most  of  the  dialects  of  the  Maya  seem  to  have  been  identified 
with  certain  localities  from  the  time  of  the  earliest  Spanish  records 
down  to  the  present.  There  does  not  seem  to  have  been  that 
shifting  of  population  which  one  might  naturally  expect.  The 
geographical  conditions  may  have  had  something  to  do  with  this 
seeming  lack  of  mingling  of  the  people  of  one  dialect  with  those  of 
another.  The  peninsula  of  Yucatan  is  comparatively  isolated  from 
the  rest  of  the  Maya  territory  and  the  dialect  spoken  there  is  very 
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little  changed  as  far  as  can  be  made  out  from  the  earliest  times  of 
which  we  have  records.  The  various  mountain  ranges  in  the  south 
often  render  communication  difficult  and  a  mountain  system  often 
separates  distinct  linguistic  differences  as  regards  dialects  of  the 
Maya.  Geography  cannot,  however,  in  all  cases  explain  the  free- 
dom of  mixture  of  two  dialects  occupying  neighboring  territory. 

Spanish  speaking  people  are  found  in  almost  all  parts  of  the 
country  occupied  by  the  Mayas  and  their  influence  has,  of  course, 
been  very  great  in  changing  the  native  dialects.  The  Indians  in 
most  cases  have  picked  up  enough  Spanish  to  make  themselves  in- 
telligible in  all  parts  of  the  country.  When  intercourse  is  to  be 
carried  on  between  the  people  speaking  two  different  dialects  of 
Maya,  Spanish  is  usually  the  medium.  This  may  explain  in  part 
the  distinct  dialectic  areas  still  to  be  made  out. 

The  Maya  stock  has  no  affiUation  as  far  as  can  be  made  out  with 
any  other  language  of  Mexico  or  Central  America.  Some  authori- 
ties claim  that  the  Zapotec  is  nearer  akin  to  Maya  than  it  is  to 
Nahuatl.   Maya  is  morphologically  distinct  from  the  latter. 

Didlecis.  The  Maya  stock  has  a  large  number  of  dialects  which 
may  be  divided  according  to  their  structure  into  a  certain  number 
of  groups.  Stoirs  classification  (1884)  is  the  most  satisfactory  one 
and  it  has  been  followed  in  the  main  here.^  The  different  divisions 
are  as  follows: 

1.  Maya  group  proper  including  the  Maya  of  Yucatan,  the  Itza 
or  Peten,  the  Lacandone  and  possibly  the  Mopan  dialects. 

2.  Tzental  or  Tzeltal  group  including  the  Tzental,  Chontal  of 
Tabasco,  Tzotzil,  Chafiabal,  and  Choi  (Cholti  and  Chorti)  dialects.' 

3.  Mam  group  including  the  Mam,  Ixil,  and  Aguacateca  dia- 
lects.* 

4.  Quiche  group  including  the  Quiche,  Cakchiquel,  Tzutuhil, 
and  Uspanteca  dialects. 

5.  Pokom  or  Pokonchi  group  including  the  Kekchi,  Pokoman 
and  Pokonchi  dialects. 

*  For  other  classifications,  see  p.  158-160. 

'  Sapper  (1897,  p.  393)  makes  a  Choi  group  including  Chontal,  Chorti,  and 
Choi.  Gates  (1920,  p.  606)  also  makes  a  separate  group  of  Cholti  and 
Chorti. 

'  Gates  (1920,  p.  606)  also  includes  in  this  group  Solomeoa,  Jacalteca, 
Chuje,  Chicomucelteca,  and  Motozintleca. 
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6.  Huasteca.' 

A  further  classification  can  be  made  based  on  the  use  of  the  pro- 
noun. In  the  Maya,  Tzeltal  and  Mam  groups  the  verbal  pronoun 
is  a  suffix:  in  the  Quiche  and  Pokom  groups  this  pronoun  is  a 
prefix.* 

The  relative  antiquity  of  the  various  dialects  is  a  subject  which 
has  not  received  much  study.  The  great  length  of  time  necessary 
for  the  development  of  these  dialects  from  a  mother-tongue  must 
be  taken  into  consideration  not  only  from  a  linguistic  but  also 
from  an  archaeological  point  of  view.* 

Maya  Dialect.  Location.  The  language  treated  in  this  paper  is 
the  Maya  dialect  of  the  Maya  linguistic  stock.^  This  dialect  is 
spoken  by  the  natives  of  the  entire  peninsula  of  Yucatan,  a  larger 
territory  than  that  occupied  by  any  of  the  other  dialects.  This 
idiom  is  conmionly  regarded  as  the  purest  of  all  the  Maya  dialects 
owing  to  the  isolation  of  Yucatan.*  The  language  may  show  a  cer- 
tain pureness  and  stabiUty  lacking  in  other  places  where  the  Maya 
stock  is  spoken  but  there  is  Uttle  reason  to  suppose  that  the  Maya 
dialect  is  the  most  primitive  and  that  it  was  from  a  language  such 
as  is  spoken  in  Yucatan  that  all  the  other  Maya  dialects  have 
sprung.  Investigations  have  not  gone  far  enough  into  the  com- 
parative morphology  of  the  Maya  for  us  to  ascribe  with  certainty 
a  primordial  character  to  any  of  the  various  dialects.   It  is  com- 

^  Sapper  (1905,  p.  9)  has  the  Chicomucelteca  of  southeastern  Chiapas  as  a 
dialect  of  the  Huasteca.  He  also  gives  here  the  approximate  number  speak- 
ing the  various  dialects. 

'  Compare  Seler,  1887.  The  page  references  throughout  this  paper  to  this 
work  of  Seler  apply  to  the  2d  edition,  published  in  v.  1  of  his  collected  works. 

'  Stoll  (1884,  p.  157)  estimates  the  period  of  2000  years  as  the  shortest 
time  required  to  explain  the  difference  between  Maya  and  CakchiqueL 

*  Henceforth  when  speaking  of  the  Maya,  the  dialect  alone  wiU  be  under- 
stood unless  the  term  Maya  stock  is  employed. 

*  Berendt  (1878,  p.  7)  writes  in  this  connection,  **  The  Maya  language 
proper  (Mayathan)  is  spoken  through  the  whole  peninsula  of  Yucatan,  the 
ancient  name  of  which  was  Maya,  It  is  the  purest  and,  at  present,  the  most 
highly  developed  of  all  the  languages  of  the  family,  and  is  used  not  only  by 
the  Indians,  but  also  by  the  greater  part  of  the  white  and  mestizo  population; 
in  the  interior  of  Yucatan  1  have  met  with  white  families  who  do  not  under- 
stand one  word  of  Spanish.  The  Maya  language  is  likewise  generally  used  in 
writing  and  in  printing  books  of  instruction  and  devotion.'' 
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monly  supposed,  however,  that  Huasteca  shows  evidences   of 
greatest  age  with  Mam  second  in  point  of  time. 

No  attempt  will  be  made  in  this  study  to  treat  the  comparative 
aspects  of  the  Maya  dialect  with  other  dialects  of  this  stock.^ 

Hieroglyphic  Writing.  In  the  treatment  of  the  Maya  language  I 
shall  omit  completely  any  discussion  of  the  phonetic  character  of 
the  Maya  hieroglyphics.  There  is  reason  to  suppose  that  there  is  a 
number  of  distinct  symbols  in  the  hieroglyphic  writing  of  Central 
America  which  denote  certain  phonetic  characters  of  the  Maya 
speech.*  For  the  purpose  of  this  paper,  however,  the  Maya  will  be 
regarded  as  a  language  unrecorded  up  to  the  time  of  the  Conquest. 

A  complete  elucidation  of  the  hieroglyphic  inscriptions  will  prob- 
ably be  impossible  until  an  advance  has  been  made  in  our  ac- 
quaintance with  the  phonetic  elements  in  the  composition  of  the 
glyphs.  Within  recent  years  our  knowledge  in  this  respect  has  not 
advanced  at  all  in  comparison  with  the  gains  made  in  deciphering 
the  numerical  parts  of  the  hieroglyphic  writing.  .A  successful  cor- 
relation of  the  Maya  language  and  the  Maya  hieroglyphs  holds 
out  a  prospect  of  the  greatest  interest  and  importance  from  the 
point  of  view  of  Maya  research.' 

Written  Maya,  The  Spaniards  found  the  natives  speaking  the 
Maya  language.  Their  missionaries  throughout  New  Spain  easily 
recognized  the  impossibility  of  accomplishing  any  work  in  christian- 
izing the  people  without  first  learning  the  native  languages.  This 
they  set  about  doing  in  every  case  and  many  of  the  Spanish  Padres 
became  proficient  in  the  languages  of  the  conquered  peoples.* 

*  Seler  (1887)  has  successfully  attempted  this.  See  also  the  works  of 
Charencey. 

'  See  Bowditch,  1910,  p.  254-258  for  a  discussion  of  this  point. 

*  It  is  needless  to  comment  here  on  the  "Landa  Alphabet"  and  its  failure 
to  produce  the  results  hoped  for. 

*  Zavala  (1896,  p.  iv,  v)  gives  the  following  quotations  from  the  records 
of  the  Third  Mexican  Council  which  considered  affairs  relating  to  Yucatan. 
I  give  these  verbatim  as  quoted  by  Zavala  although  the  Latin  is  incorrect  in 
several  places.  *'  Clericos  in  regionibtis  Indorum  benefida  cum  (mere  obtinentes 
in  matema  erumden  regionum  lingua  examinentj  Episcopif  et  guos  repererint 
lingtuB  hujusmodi  ignaroSy  sex  mensium  spatio  prefinitOf  ad  discendam  linguam 
compellanty  admonenies  eoSj  quaiemua  elapso  terminOy  si  linguan  hujusmodi  non 
didiscerinty  beneficium  quod  obtinenty  ipso  facto y  vacabUy  et  alteri  de  eo  fiet  prO' 
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One  of  the  first  acts  was  to  recor(l  the  native  languages  phoneti- 
cally as  nearly  as  they  could  with  the  Spanish  characters  at  their 
command.  It  was  impossible  to  write  down  many  of  the  sounds 
occurring  in  the  different  native  dialects  with  the  Spanish  letters 
and,  in  some  cases,  arbitrary  signs  or  marks  were  adopted  to  desig- 
nate these  sounds  as,  in  the  Maya,  the  inverted  c  (o)  was  early 
used  as  the  sign  for  a  ts  sound  frequent  in  the  language. 

The  natives  soon  learned  to  write  their  own  languages,  which 
hitherto  had  been  unrecorded,  by  using  the  same  Spanish  char- 
acters and  the  signs  adopted  by  the  Spaniards.  To  their  ability  in 
this  line  we  owe  many  valuable  documents  connected  with  the 
native  culture  of  the  country,  manuscripts  written  in  the  native 
language  but  with  Spanish  characters.^ 

Early  grammars  on  Latin  model.  The  Spanish  priests  did  not 
stop  with  translations  of  documents  into  the  native  languages  but 
they  wrote  grammars  and  collected  vocabularies  as  well.  These 
granmiars  and  dictionaries  exist  in  great  numbers.  There  is  hardly 
a  dialect  spoken  in  Mexico  or  Central  America  that  has  not  some 
sort  of  a  grammar  dealing  with  the  structure  of  the  language.  The 
difficulty  met  with  in  using  these  grammars  written  by  the  Spanish 
is  the  same  as  that  found  wherever  a  primitive  language  has  been 
studied  and  recorded  along  the  lines  and  with  the  corresponding 
forms  found  in  Spanish,  Latin,  or  some  other  Indo-Euroj)ean  gram- 
mar. The  Spanish  priest  thought  he  had  successfully  written  a 
grammar  of  a  native  language  if  he  had  found  forms  in  that  lan- 

tHsio.  .  .  .  In  quo  J  et  in  Re^ida  decima  odava  CanceUaricB  ApoatdliccB  contientuB 
Episcoporum  onerantur."    (Lib,  III,  Tit.  1  De  doctr.  cura,  V.) 

^^La  Regla  decimaoctava^  dice  Arrillaga,  es  la  vigesima  que  esiampa  MuriUo 
en  el  tit.  de  Institutionibus^  num.  82;  y  en  ella  se  prescribe  que  la  provision  de 
algun  beneficio  parroquialy  hecha  en  cdguna  persona  que  no  sepa  el  idioma  de  sus 
feligreseSf  ni  pueda  explicarse  en  Hj  aun  cuando  proceda  del  mismo  Papa^  sea 
niUa  y  de  ningun  valor'*  (Notas  al  Cons.  Ill  mex.). 

**20.  Item  voluiiy  qu6d  si  contingatj  ipsum  (Urbano  VIII)  alicui  persona  de 
parochiali  Ecclesia,  vel  quovis  alio  beneficio  exerciiium  cura  animarum  parochi" 
anorum  quomodolibet  habente,  prouideret^  nisi  ipsa  persona  inteUigatf  &  inteUi' 
gibUiler  loqui  sciat  idioma  lociy  ubi  Ecclesia^  vel  beneficium  huiusmodi  consistit, 
prouisiOj  seu  mandaiumj  &  gratia  desuper,  quoad  parochialem  EccUisam,  vel 
beneficium  huiusmodiy  nuUius  sint  roboris  vd  momenti." 

1  The  Books  of  Chilam  Balam  (p.  182)  are  examples  of  Maya  texts  written 
by  the  natives  phonetically. 
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guage  to  correspond  to  every  term  in  his  Spanish  grammar.  The 
desire  to  find  words  which  fitted  the  different  categories  of  thought 
expressed  in  his  own  grammar  often  outweighed  his  keenness  in 
reaUzing  that  many  grammatical  forms  used  in  Spanish  could  not 
be  properly  expressed  in  the  native  language.  Parallels  were  sought 
for  every  form  in  the  Spanish  or  Latin.  The  investigators  usually 
found  some  native  term  which  seemed  to  them  to  conform  to  the 
same  expression  in  their  own  language.  If  a  native  did  not  seem 
able  at  first  to  give  words  for  the  pluperfect  tense  in  his  language, 
the  more  one  insisted  that  there  must  be  such  forms  the  sooner 
the  native  would  give  something  which  superficially  seemed  to  be 
a  pluperfect. 

The  whole  difficulty  Ues  in  the  fact  that  it  is  impossible  to  bidld 
up  a  grammar  of  a  primitive  language  by  following  a  Latin  or 
Spanish  model.^  This  rigid  adherence  to  such  a  model  leads  to  two 
defects.  Forms  are  given  the  investigator,  often  after  repeated 
questioning,  which  only  vaguely  express  corresponding  forms  in 
Spanish  or  Latin.  These  are  often  unnatural  and  are  compounded 
so  as  to  express  in  a  most  artificial  way  the  idea  desired.  The  decond 
defect  is  the  greater  as  scores  of  native  expressions  are  entirely 
overlooked  and  are  never  recorded  in  the  early  grammars  as  there 
are  no  forms  corresponding  to  them  in  Latin. 

The  Spanish  missionary  did  not  realize  that  the  different  cate- 
gories of  a  grammar  of  a  primitive  language  are  entirely  different 

^  Palma  y  Palma  (1901,  p.  159)  in  criticizing  Beltran's  grammar  expresses 
the  same  idea.  ''  Fray  Pedro  de  Beltran^  d  mejor  autor  de  gramdtica  maya,  hay 
que  admitir  que  la  carencia  de  un  signo  propia  en  el  idiama  para  la  expresidn  de 
lo8  verbos  svstantivos  es  efecliva.  Tan  hdbU  en  la  lengua  como  diestro  en  el  laHn, 
se  esfarzd  en  aUcar  su  Arte  del  idioma  maya  d  la  gramdtica  delade  Virgilio,  sin 
tener  en  cuenia  el  genio  y  diversidad  de  indole  de  coda  una.  De  aqui  sue  errores  en 
esto  y  en  otras  cosas  de  que  no  me  es  posible  hablary  lo  que  no  desdice  en  nada  su 
talenio  que  me  es  tanto  mds  grato  reconocery  cuanto  que  d  P.  Beltrdn  fuS  yucateco 
nato  y  todo  d  vigor  de  su  entendimiento  daro  se  desarroiUd  en  las  aulas  de  su  sudo 
noHvo  al  cual  prestd  un  gran  servido  con  su  obra  que  da  d  conocer  mejor  que 
ninguna  otray  una  de  Uis  mds  ricas  lenguas  americanas  que  se  (uaba  y  desapare- 
cerd  quizd  pronto.*' 

Berendt  (1878,  p.  5)  writes  in  this  connection,  ^'A  striking  instance  of  this 
method  is  presented  by  the  Spanish  grammarians,  who,  in  treating  the  aborigi- 
nal languages,  are  particularly  bent  upon  finding  similarities  or  concordances 
with  the  Spanish  or  Latin  grammar,  and,  if  they  do  not  find  them,  frequently 
invent  them. 
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from  those  of  an  Indo-European  language.  The  only  possible 
method  of  approach  to  the  study  of  a  primitive  language  is  an 
analytical  one,  working  out  the  different  thought  units  and  the 
methods  of  expressing  these  entirely  divorced  from  any  model 
based  on  Latin  or  Spanish  Unes.^ 

This  difference  in  categories  will  be  seen  at  many  places  in  the 
following  pages.  Here  it  is  only  necessary  to  point  out  a  few  of 
these  differences.  The  distinction  between  the  noun  and  the  verb 
is  vague  in  many  of  the  Maya  stems  —  many  verbs  are  really 
nouns  and  used  with  the  possessive  pronoun  as  the  subject.  Time 
particles  attached  to  the  nominal  pronoun  are  entirely  overlooked 
in  the  early  grammars.  There  is  no  true  case  in  Maya  except  in 
the  pronoun  where  we  find  only  the  nominal  pronoun  used  as  the 
subject  and  as  a  possessive  and  the  verbal  pronoun  used  as  an  ob- 
ject.  No  gender  is  expressed  except  that  particles  are  found  denot- 
ing the  sex  of  the  actor  in  the  **noinen  actorish  The  inclusive  and 
exclusive  forms  for  the  plural  are  found  in  the  pronoun. 

Maya  is  a  polysynthetic  or  incorporating  language  where  a  pro- 
nominal subject  of  the  verb  is  always  expressed.  Maya  follows,  in 
general,  the  same  methods  of  expression  as  those  found  in  the 
greater  number  of  American  languages.  From  the  point  of  view 
of  lexicography  it  is  distinct  from  any  of  the  other  languages  spoken 
in  Mexico  or  Central  America.  It  is  therefore  in  its  structure  alone 
that  it  corresponds  to  other  American  languages. 

In  the  analytical  treatment  of  the  granmiar  I  desire,  as  Boas  * 
expresses  it,  to  present  the  data  **as  though  an  intelligent  Indian 
was  going  to  develop  the  forms  of  his  own  thought  by  an  anal3rsis 
of  his  own  form  of  speech.'' 

Grammars  of  Coronel,  San  Buenaventura,  and  BeUran.  In  spite 
of  many  omissions  and  forms  which  are  more  or  less  artificial,  the 
old  Spanish  granmiars  are  of  distinct  service  in  understanding  the 
language.  I  have  made  frequent  reference  to  these  granmiars  in 
the  footnotes  when  my  forms  differ  from  those  given  by  them. 

There  are  three  early  grammars  of  the  language  which  are  worthy 
of  special  mention,  that  of  Coronel,  published  in  1620,  that  of  San 

^  For  a  masterly  treatment  of  this  point  of  view,  see  Boas,  Handbook  of 
American  Indian  Languages^  Bulletin  40,  Bureau  of  Ethnology,  Washington, 
1911.    Introduction,  p.  5-83. 

'  Op.  cU.y  p.  81. 
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Buenaventura  in  1684,  and  that  of  Beltran  de  Santa  Roea  in 
1746.1 

The  first  grammar  to  be  written  on  the  Maya  language  was  by 
Villalpando,  one  of  the  first  CathoUc  priests  to  arrive  in  Yucatan. 
He  died  in  1551  or  1552.  His  work  was  never  published  and  the 
manuscript  has  disappeared.*  This  granunar,  with  additions  by 
Landa,  was  probably  the  basis  of  CoroneFs  work.*  The  latter 
starts  with  the  pronouns  giving  nothing  on  the  phonetics  which  are 
treated  by  both  San  Buenaventura  and  Beltran. 

It  is  quite  evident  that  San  Buenaventura  based  his  work  almost 
entirely  on  that  of  Coronel.  The  examples  in  Maya  given  to  illus- 
trate the  dififerent  parts  of  the  grammar  are  often  identical  with 
those  given  by  Coronel.  There  are,  in  fact,  only  a  very  few  cases 
where  San  Buenaventura  has  material  not  to  be  found  in  Coronel. 
The  hst  of  particles  (fols.  20-37)  given  by  San  Buenaventura  con- 
tain many  not  listed  by  Coronel.  Coronel,  on  the  other  hand,  has 
many  not  given  by  San  Buenaventura.  Coronel  also  discusses  the 
optative  which  is  not  mentioned  by  San  Buenaventura  and  he 
gives  a  much  fuller  treatment  of  the  subjunctive  than  that  given 
by  San  Buenaventura.  The  latter's  work,  written  about  1675,  was 
published  in  1684,  64  years  after  that  of  Coronel.  There  is  no 
internal  evidence  that  the  language  had  changed  during  that  time. 

Beltran  called  San  Buenaventura,  "eZ  Protomaestro  del  Idioma 
Yucateco.^^  He  was  not  aware  of  the  grammars  of  Villalpando, 
Landa,  and  of  Coronel  when  he  wrote  his  work.*  Beltran  follows 
San  Buenaventura  in  using  the  same  verbs  for  his  paradigms  but 
he  has  a  large  amount  of  new  material  in  his  grammar  and  often 
refers  to  what  he  considers  mistakes  in  San  Buenaventura's  work. 
In  every  way  Beltran's  grammar  should  be  considered  by  far  the 
best  of  the  three  printed  early  treatises  on  Maya.  His  qualifica- 
tions for  writing  a  grammar  are  many  as  he  himself  states.*   He 

*  For  full  discussion  of  the  different  editions  of  these  grammars,  see  p.  163- 
165. 

*  For  a  list  of  the  large  number  of  authorities  whose  works  have  been  lost 
see  p.  151-153. 

*  Beltran,  1859  ed.,  p.  242.   Hereafter  references  to  Beltran  will  be  to  this 
edition. 

*  See  Beltran,  p.  242, 

*  §  148.   '*  Para  exporter  al  publico  mi  diddmen  {habiendo  de  asentar  mis  con- 
jugadones  diveraas  de  las  del  R.  P.  Fr.  Gabriel  [San  Buenaventura])  necesario 
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was  a  native  of  Yucatan,  grew  up  among  the  Indians  and  Uved 
among  them  practically  all  his  life.  San  Buenaventura,  on  the 
other  hand,  was  a  Frenchman  and  probably  Uved  almost  exclu- 
sively with  Spanish  speaking  people  in  Merida. 

It  has  already  been  pointed  out  that  there  are  practically  no 
differences  between  the  Coronel  and  San  Buenaventura  grammars. 
Beltran,  on  the  other  hand,  finds  much  to  differ  with  in  the  lan- 
guage as  he  records  it  and  as  given  by  San  Buenaventura.^  The 
differences  between  the  present  author's  version  of  the  grammar 
and  that  of  Beltran  and  of  the  other  grammarians  will  be  noted 
throughout  the  paper. 

There  are  foiu*  possible  explanations  for  these  differences: 

1.  Time. 

2.  Mistakes  of  each  of  the  authors  in  question. 

3.  Omissions  due  to  following  the  Latin  model. 

4.  Difference  in  locaUty  where  the  data  were  collected. 

Beltran's  work,  written  in  1742,  was  published  in  1746,  62  years 
after  that  of  San  Buenaventura  (1684)  and  126  years  after  that  of 
Coronel  (1620).  It  has  been  pointed  out  that  the  grammars  of 
Coronel  and  San  Buenaventura  do  not  differ  in  substance  and  yet 
presumably  each  recorded  the  language  as  spoken  at  or  near  the 
time  they  were  published,  64  years  apart.  The  question  may  then 
be  asked,  did  62  more  years  cause  the  differences  in  the  idiom  as 
noted  by  Beltran  from  that  of  the  time  of  San  Buenaventura? 
Again,  are  the  differences  noted  in  the  language  as  spoken  today 

68  dor  las  razonesy  que  me  asisten  para  estOf  que  parece  cosa  nueva.  Ee,  pues,  la 
primera  que  siendo  yo  hijo  de  esta  provinciay  criado  erUre  estoe  naturales  y  habiendo 
habiiado  con  eUoa  una  montafia  yermay  predicdndoleSf  conjeedndoles,  inetruyin-' 
doles  y  con  eUos  de  continuo  en  su  idioma  confabulandOf  de  modo  que  se  me  Ueg6 
d  olvidar  mucho  de  los  vocablos  castellanos;  y  esiando  juniamenie  instruido  del 
Arte  fframdtico  latinOy  me  es  preciso  confesar  que  entiendo  con  daridad  sus  periodoa 
y  que  conozco  con  evidencia  en  que  dadsvlas  no  concuerda  su  modo  de  hablar  con 
el  comun  modo;  y  tambien  donde  pueden  no  regir  bien  las  reglas  que  se  pueden  dar 
para  instruccion  de  los  que  quisieren  sin  error  aprender  su  idioma.** 

*  Beltran,  1859  ed.  in  his  " Prologo  al  Lector"  writes,  " Para  estefin,  queriendo 
facUilar  mas  este  negocio;  lei  d  Arte  del  R.  P.  F,  Gabrid  de  San  Buenaventura,  de 
Nacion  Francesy  Proto-Maestro  de  este  Idiomay  y  hasta  hoy  d  Unico,  que  did  su 
Arte  d  la  prensa:  en  donde  habiendo  yo  haUado  muchos  yerros  de  imprenta,  faita 
de  muchas  reglaSy  y  reglasy  que  ya  prescribieron  por  el  contrario  ttso;  me  determini 
d  formar  un  nuevo  Arte,  con  d  designio  de  proseguir  haciendo  un  vocabuiario  y 
otras  cosas  curiosas,  y  necesarias.** 
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and  that  of  Beltran's  epoch  due  to  the  factor  of  time?  Languages, 
we  are  told,  never  stand  still  and  when  we  take  into  consideration 
the  steady  advance  of  the  Spanish  language  we  do  well  to  pause 
before  stating  that  time  is  not  a  great  factor  in  causing  these  dif- 
ferences. I  consider,  however,  that  time  has  played  a  relatively 
small  part.  Those  dififerences  pointed  out  by  Beltran  in  his  criti- 
cism of  San  Buenaventura's  grammar  are  undoubtedly,  due  for 
the  most  part,  to  mistakes  in  the  observation  of  the  earUer  gram- 
marian.^ This  point  will  be  made  clearer  in  the  conmients  made 
later  on  the  specific  statements  of  Beltran,  San  Buenaventura,  and 
C!oronel.* 

The  differences  I  found  in  the  Maya  as  now  spoken  in  Yucatan 
from  the  forms  given  by  Beltran  are,  with  some  few  exceptions,  due, 
it  seems  to  me,  to  the  rigid  adherence  to  the  Latin  model  observed 
by  Beltran.  My  points  of  difference  with  Beltran  are  compara- 
tively few  when  everything  is  taken  into  consideration.  The  addi- 
tional data  presented  here  are  due  to  the  breaking  away  from  the 
Latin  model  and  carrying  on  observations  from  a  different  angle 
of  approach.*  It  should  be  clearly  understood  that  I  refer  here  to 

^  Beltran  states  that  some  of  his  criticisms  of  San  Buenaventura  are  due 
to  the  changes  of  time.  He  writes  as  follows  (§  49)  **Para  conocer  d  qui  eon- 
jugacion  pertenece  coda  verbo,  se^advierta  que  estas  son  ciuUrOy  nUmero  d  que  las 
redujo  d  R.  P.  Fr,  Gabriel  de  S.  Buenaventuraf  Religioso  nuestro  y  Frances  de 
naciorij  Protomaestro  de  este  Arte,  formando  d  suyo  {que  d  la  Imprenta  did) 
verdaderamente  con  gran  trdbajo  y  degancia:  regradahle  par  la  conocida  uHUdad 
que  no8  dej6  su  magisterio;  pero  como  no  todo  lo  pudo  andar,  nos  dejd  que  ad- 
vertir  algo,  y  porque  los  tiempoa  mudan  las  cosas,  serd  precise  que  haga  yo  algunas 
notas  cuando  scan  necesarias.*'  This  statement  is  flattering  to  San  Buenaven- 
tura and  was  evidently  meant  to  be  so.  In  the  specific  objections  given  through- 
out Beltran's  text  it  is  clear  that  he  considers  San  Buenaventura  to  have  made 
actual  mistakes  in  recording  the  language.  The  fact  that  he  states  that  he  was 
brought  up  among  the  natives  (§  148)  and  that  San  Buenaventura  was  a 
Frenchman  brings  out  clearly  his  own  idea  that  he  was  the  better  fitted  to 
write  a  Maya  grammar. 

'  The  reader  will  note  that  I  have  endeavored  to  point  out  in  footnotes  the 
main  points  where  I  differ  from  the  old  grammarians  on  the  one  hand  and 
modem  writers  such  as  Seler,  Palma  y  Palma,  and  Lopez,  on  the  other. 

•  Brinton  (1882,  p.  35,  36)  writes  on  this  point,  "I  must,  however,  not  omit 
to  contradict  formally  an  assertion  made  by  the  traveller  Waldeck,  and  often 
repeated,  that  the  language  has  undergone  such  extensive  changes  that  what 
was  written  a  century  ago  is  unintelligible  to  a  native  of  today.  So  far  is  this 
from  the  truth  that,  except  for  a  few  obsolete  words,  the  narrative  of  the  Con- 
quest, written  more  than  three  hundred  years  ago,  by  the  chief  Pech,  which 
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grammatical  structure  and  not  to  vocabulary.  In  the  latter  respect 
the  change  has  been  far  greater.^ 

There  remain  to  be  examined  the  diflFerences  due  to  the  locality 
where  the  material  was  collected.  There  are  no  data  to  identify 
the  place  where  Coronel  did  his  work  on  Maya.  San  Buenaventura 
was  connected  with  the  Convent  of  San  Francisco  in  Merida.*  The 
name  of  the  Indian  who  gave  him  most  of  the  facts  regarding  the 
language  is  known  but  we  are  not  aware,  as  Beltran  points  out, 
whether  or  not  this  Indian  was  a  native  of  Merida.' 

Beltran  was  at  the  Convent  of  San  Pedro  y  San  Pablo  at  Tiab 
in  the  former  province  of  San  Jos^.  This  town,  now  called  Teabo, 
is  in  the  present  District  of  Tekax,  about  half  way  between  Tekax 
and  Peto.  It  is  very  probable  that  the  material  for  his  grammar 
was  collected  in  this  vicinity.*  A  contrast  should  be  made  between 
a  practically  pure  Maya  population  in  towns  such  as  Teabo  and  a 
mixed  population  such  as  is  found  at  Merida. 

I  print  in  this  volume,  could  be  read  without  much  difficulty  by  any  educated 
native." 

'  See  in  this  connection  the  discussion  of  the  translation  of  old  Maya  texts, 
p.  114. 

*  According  to  the  Aprobacion  del  Br.  Juan  Gomez  Brizefio  in  San  Buena- 
ventura's grammar,  the  latter  was  **Religio80  del  Orden  del  Sefior  S,  FrandacOf 
Difinidor  habUtud  Guardian  del  Convento  del  Sefior  S.  Francisco  de  la  Ciudad 
de  Merida  y  Lector  en  d  Idioma  YucaihecoJ* 

*  Beltran  (§  50)  writes,  ^*El  R.  P.  fui  Autor  primero  .  ,  .  ylo  enaefid  todo  d 
los  Indioa  de  esta  Protnncia,  fu4  un  Indio  Uamado  Klnchahatt,  y  por  otro  nombre 
Tzamni.  Notida  que  debemos  d  dicho  R.  F.  Gabriel^  y  trae  en  su  Calepino  lit,  K, 
Verb.  Kinchahatt,  Jol.  390,  vuelt.;  mas  no  dice  como  adquirid  eate  Indio  tal  Idi- 
oma: y  de  aqui  se  infiere  que  el  Idioma  de  ealo  Pronncia  era  otro  y  muy  distintoJ* 

*  Brasseur  de  Bourbourg  (1871,  p.  23)  writes,  "2>  phre  Beltran  de  SantO' 
Rosa  Maria  Hait  natif  de  Merida  de  Yucatan,  oil  U  prit,  dks  sa  jeunesse,  Vkabit 
de  Saint  FrangoiSf  Profttant  des  trawiux  fails  avant  lui,  el  en  particulier  de  ceux 
du  pkre  Gabriel  de  Saint  Bonaventure,  U  composa  sa  Grammaire,  dans  le  temps 
qu'il  enseignait  la  langue  maya  au  monastkre  principal  de  SanrBenOo  de  sa  vitte 
natale,  dont  les  grandes  ruines  recouvrent  aujourd^hui  cedes  de  Vantique  demewre 
des  pontifes  d' AhchumrCaan."  There  seems  little  doubt  that  Brasseur  de 
Bourbourg  is  mistaken  in  thinking  that  Beltran's  Granmiar  was  written  in 
Merida.  There  is  published  in  the  granmiar  the  Censwra  of  Miguel  Leal  de 
Las  Alas,  Predicador  of  the  Province  of  San  Joe6  and  of  Pedro  Martin,  Pre- 
dicador  at  Tiab  together  with  the  lAcencia  of  Juan  Esteban  Pinelo  of  the  Pro- 
vince of  San  Jos^.  These  add  weight  to  the  supposition  that  Beltran  wrote 
his  work  when  he  was  at  the  Convent  of  San  Pedro  y  San  Pablo  at  Tiab,  the 
present  Teabo. 
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Palma  y  Palma,  who  collected  his  material  in  Merida,  writes  of 
the  language  as  spoken  in  the  east,  where  Beltran  lived,  as  espe- 
cially given  to  contractions.^  The  use  of  contractions  marks  the 
main  change  in  the  language  as  recorded  here  and  that  used  by 
the  Lacandones.  It  is  probable  that  simple  phonetic  variations  and 
a  difference  in  the  use  of  the  contracted  forms  alone  distinguish  the 
Maya  of  these  two  widely  separated  localities.^  The  changes  in  the 
language  in  the  peninsula  itself  seem  to  be  correspondingly  few  and 
consist  for  the  most  part,  of  a  favorite  use  of  one  or  more  possible 
variations  in  expression.  These  variations  are  commonly  known 
by  everyone.  Slightly  different  pronunciations  of  the  sounds  are 
to  be  noted.  The  language  structurally  does  not  seem  to  differ 
much  in  the  whole  peninsula. 

It  is  possible  to  sum  this  question  up  by  saying  that,  whereas 
the  vocabulary  has  changed  greatly  owing  to  the  more  extended 
use  of  Spanish  and  the  corresponding  loss  of  Maya  words,  there 
seem  to  be  comparatively  few  differences  in  the  fimdamental 
characteristics  of  the  language,  the  structure  remaining  practically 
unchanged  as  far  as  can  be  made  out  from  a  comparison  of  the 
language  as  spoken  in  the  early  days  of  the  Spanish  Conquest  and 
that  spoken  today  in  the  smaller  towns  and  away  from  the  large 
centers  of  population. 

Maya  of  present  time.  As  noted  in  a  previous  study  of  the  ethnol- 
ogy of  the  Mayas'  one  very  interesting  fact  comes  out  in  connection 
with  the  Maya  language  of  Yucatan,  a  fact  noted  by  all  histo- 
rians and  writers  on  the  inhabitants  of  the  peninsula.  The  Maya 
language  has  withstood  with  amazing  stability  the  entrance  of  the 
Spanish  tongue  into  the  country.  The  language  is  still  an  impor- 
tant factor  to  be  taken  into  consideration  when  dealing  with  this 
people.  Maya  is  the  language  spoken  by  the  natives  in  the  large 
cities  quite  as  much  as  in  the  thinly  populated  regions.  Even  the 
natives  who  have  a  good  knowledge  of  Spanish  almost  invariably 
use  Maya  when  conversing  with  one  another  and  some  absolutely 

>  Palma  y  Palma  (p.  179),  "  Uin  y  tl6^  son  contraccionea  mds  usadas  en  d 
Oriente  canatituyendo  uno  de  los  diatintivos  del  lengnaje  y  estUo  en  aqudla  parte 
del  pais  donde  vivid  largos  aHos  de  misionero  y  predicadar  el  P.  BeUran  *  hasta 
casi  olvidar  el  castellano,*  como  H  mismo  pone  en  el  prdlogo  de  su  gramdHca." 

'  For  further  details  in  this  point,  see  p.  27. 

»  Tozzer,  1907,  p.  36. 
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refuse  to  speak  an3rthing  else,  clinging  to  their  own  tongue  with 
the  greatest  devotion.^ 

So  general  is  the  use  of  the  native  tongue  in  the  peninsula  that 
in  some  places  in  the  small  interior  towns  it  is  sometimes  difficult 
to  find  one  who  can  cany  on  a  continued  conversation  in  Spanish 
although  most  of  the  younger  generation  understand  it  when 
spoken.  It  is  curious  to  note  the  varying  differences  in  the  tenacity 
of  the  mother  tongue  in  various  parts  of  Mexico  and  Central 
America.  In  many  isolated  places  throughout  the  whole  region 
the  native  languages  still  continue  to  be  used.  But  in  most  cases 
with  close  contact  the  native  tongue  has  given  way  to  Spanish. 
Contact,  however,  since  the  very  earUest  days  of  the  Conquest  has 
not  had  this  influence  on  the  Maya  of  Yucatan  and  this  still  re- 
mains  the  language  of  the  country. 

On  many  of  the  large  plantations,  Maya  is  spoken  exclusively 
and  the  mayordomos  use  it  invariably  in  speaking  to  the  natives. 
The  Spanish  priests  when  making  their  visits  through  the  small 
towns  preach  their  sermons  in  Maya. 

Modem  Maya  Grammars,  I  have  attempted  to  give  in  the 
Appraisement  (Part  III)  a  full  discussion  of  what  I  consider  to  be 
the  relative  merits  of  the  many  writers  on  the  Maya  dialect.  It  is, 
therefore,  only  necessary  here  to  say  a  few  words  concerning  the 
modern  works  to  which  reference  is  made  in  the  main  body  of  this 
paper.  The  grammar  of  Ruz  (1844)  is  of  very  slight  value.  The 
work  of  Seler  (1887),  although  based  entirely  on  the  early  gram- 
mars, is  the  first  attempt  ever  made  to  explain  the  structure  of  the 
language.  The  book  of  Palma  y  Palma  (1901),  although  following 
the  lines  of  the  older  grammarians,  contains  a  great  deal  of  new  and 
valuable  material.  The  grammars  of  Zavala  (1896)  and  of  Pacheco 
Cruz  (1912)  should  be  mentioned  here.  The  best  modem  grammar 
is  that  of  Lopez  Otero  (1914). 

^  Compare  Brinton  (1882,  p.  27-28)  who  writes,  "It  has  been  observed 
that  foreimiers,  comin)];  to  Yucatan,  imiorant  of  both  Spanish  and  Maya,  ac- 
quire a  conversational  knowledge  of  the  latter  more  readily  than  of  the  former." 
He  quotes  Garcia  y  Garcia  (1865,  p.  Ixxv)  who  ^^Tites  on  this  point,  ^^La  lenffua 
casteUana  es  mas  difficuUosa  que  la  Maya  para  la  genie  adulta,  que  no  ha  mamado 
con  la  leche,  como  lo  ha  ensenado  la  experienda  en  los  estranjeroa  de  diatintas 
naciones,  y  en  Ion  negros  bozales  que  8e  han  radicado  en  esta  provinda^  que  mas 
Jacilmente  han  aprendido  la  Maya  que  la  caatellana." 
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The  late  Sefior  Don  Audomaro  Molina  of  Merida,  Yucatan,  was 
probably  one  of  the  best  Maya  scholars  of  the  present  time.  He 
partially  completed  the  difficult  task  of  revising  for  publication 
the  Motul  dictionary.  Unfortunately  he  published  nothing  on  the 
language. 

One  of  his  pupils,  however,  Daniel  Lopez  Otero,  notes  in  his 
Gramatica  Maya  ^  that  he  is  under  obligations  to  Sefior  Molina 
who  taught  him  the  greater  part  of  the  rules  he  uses  in  his  work. 

Mention  should  be  made  of  another  Maya  scholar,  Sefior  Don 
Juan  Martinez  Hernandez  of  Merida,  who  has  worked  for  many 
years  on  the  Maya  language  and,  more  especially,  on  the  Books  of 
Chilam  Balam  and  on  Maya  chronology.  His  valuable  writings  are 
listed  in  the  Bibliography.  I  am  under  deep  obligations  to  him 
for  encouragement  in  this  work  and  more  especially  for  his  willing- 
ness to  read  the  proof  and  to  suggest  changes  in  the  text  of  this 
paper. 

All  Maya  scholars  are  very  greatly  indebted  to  Mr.  William 
Gates  of  Point  Loma,  California,  through  whose  energy  and  acu- 
men large  stores  of  material  in  the  Maya  language  have  been 
made  available  to  students.  Further  mention  of  this  work  is  made 
in  Part  IH  (p.  148-149). 

Provenance  of  material  discussed.  The  greater  part  of  the  linguis- 
tic material  used  in  this  study  was  obtained  from  Benito  Can,  a 
native  of  Valladolid,  a  town  in  northeastern  Yucatan.  The  Span- 
iards under  Montejo  founded  this  city  in  1543  upon  the  site  of  the 
native  town  of  Saki.  During  the  early  days  of  the  Spanish  occupa- 
tion the  city  arose  to  some  prominence.  It  was  and  is,  even  to  this 

^  Lopez  (1914,  p.  5)  writes  in  this  connection,  "Tampoco  he  -pretendido  con- 
quistar  honores  que  no  merezco,  sino  rendir  este  humilde  recuerdo  de  gratilud  y 
admiracidn  a  mi  ilustrado  y  muy  querido  maestro,  don  Audomaro  Molina  SolU 
(q.  d.  D.  g.)  de  quien  he  aprendido  la  mayor  parte  de  las  reglas  que,  en  esta  desa- 
linada  obrita,  hallard  el  indulgence  lector  que  se  dignare  leerla.  Si  el  Maestro 
viviera,  no  me  ocuparia  en  escribir  nada  acerca  de  este  idioma;  pero  habiendo  falle- 
ddo  sin  haber  realizado  la  noble  idea,  por  H  acariciada,  de  dar  a  luz  una  gramdtica 
y  un  diccionario  de  la  lengua  maya,  y  observando  que  ninguno  de  sus  discipulos 
ha  publicado  nada  hasta  la  fecha  acerca  de  este  idioma,  a  fin  de  que  tan  sabias 
coma  Utiles  ensenanzas  no  scan  rele^adas  al  olvido,  he  resuelto  publicar  en  forma 
gramatical  las  leccione^  que  de  H  he  recibido,  aumentadas  con,  cdgunas  reglas 
tomadas  del  arte  .  .  .  de  Beltrdn  de  Santa  Rosa  Maria,  y  otras  observaciones  que 
personalmente  he  tenido  ocasidn  de  hacer,^^  etc. 
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day,  the  farthest  point  eastward  of  the  country  brouriit  under 
complete  Spanish  control.  The  vast  territon-  immediately  edkst- 
ward  to  the  coast  is  occupied  by  the  '*  india$  ;tuWn>j<itvj."  These 
wandering  bands  of  Indians  have  never  been  wholly  conquer^  by 
the  Mexicans.  Valladolid  has  suffered  several  attacks  and  destruc^ 
tions  at  the  hands  of  these  wild  tribes  and  the  citv  is  now  haidhr 
more  than  an  Indian  town. 

The  language  spoken  at  Valladolid  i?  perhaps  more  free  from  out- 
side influence  than  that  used  in  anj-  other  portion  of  the  settled 
part  of  the  peninsula. 

At  the  time  of  mv  four  successive  seasons  in  Yucatan.  Benito  Can 
was  an  indented  ser\-ant  upon  the  Hacienda  of  Chichen  Itia  be- 
longing to  Mr.  E.  H.  Thompson  then  American  Consul  at  Progieso. 
Yucatan.  It  was  while  accepting  the  kind  hospitality  of  Mr.  and 
Mrs.  Thompson  that  I  did  the  greater  part  of  my  linguistic  work. 

The  investigations  into  the  language  were  undertaken  at  several 
different  times  covering  the  whole  period  of  four  >"ears.  Thus  I 
was  able  to  check  up  the  material  often  after  periods  separated  by 
an  absence  of  a  vear  or  more. 

Benito  Can  had  a  strain  of  Spanish  blood  in  his  veins.  He  had 
lived  all  his  life,  however,  in  the  town  of  his  birth  and  had  had  com« 
paratively  little  contact  with  the  Spanish  speaking  population. 
His  knowledge  of  Spanish,  however,  was  adequate  for  my  purpixse. 
He  was  one  of  three  brothers  the  other  two  of  whom  could  not 
speak  a  word  of  Spanish.  This  man  was  of  rather  a  higher  grade 
of  intelligence  than  the  average  Maya.  I  used  several  other  inter- 
preters to  check  up  the  material  obtained  from  Can. 

PHONETICS 

General  character.  The  phonetic  system  of  the  Maya  is  gen- 
erally  simple.  The  occurrence  of  the  velar  k  (q)  and  the  glotta- 
lized  or  fortls  forms  of  the  t,  p,  and  the  two  dental  surds  [p  and 
t§)  give  the  language  a  certain  harshness  when  compared  with  the 
Nahuatl  of  the  north  with  its  smooth  liquid  sounds.* 

*  Beltran  in  his  ""Prciogo  al  Lector'*  writes,  "E$  d  Yx^ctUeco  Idioma  garhofo 
en  8US  diccioneSy  elegante  en  sus  pcriodos,  y  eti  amboi  cosa^  conctjuo:  pue^etm  pocas 
palabras  y  breves  silabas  exjAica  d  veces  profundas  sentencia^.  Y  como  ft  acer- 
tardn  a  pronunciar  ciertas  consonantes,  que  lo  hacen  arrr,  stria  muy  fdeil  de 
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Consonants.  The  system  of  consonants  includes  one  velar,  two 
palatals,  alveolars,  a  double  set  of  dentals  in  both  the  surd  and  the 
fortis,  and  labials.  It  is  often  difficult  to  distinguish  between  the 
sonant  b  and  its  corresponding  surd  p.  It  is  probable,  however, 
that  they  are  not  interchangeable.  The  following  table  represents 
the  system  of  consonants  found  in  the  Maya: 

Sonant       Surd      Fortis    Spirant     Nasal      Lateral 
Velar  q 

Palatal 
Alveolar 

Dental 

Labial  b 

In  addition  to  these  sounds,  w,  y,  and  h  sounds  occur.  I  have 
been  much  perplexed  by  what  I  have  long  thought  to  be  an  r 
sound,  possibly  a  sonant  of  the  spirant.  No  mention  of  this  sound 
is  made  in  any  of  the  early  grammars  and  its  presence  is  denied  by 
the  Mayas  themselves.  This  sound  I  seem  to  have  heard  in  several 
words  written  by  Maya  scholars  with  a  doubled  vowel: 

tin  bor-t-ik,  or,  as  usually  written,  tin  boo-t-ik, 
lerti  or  leeti  or  leti. 

I  have  come  to. the  conclusion  to  omit  this  sound  from  the  list.* 

There  may  also  be  fortis  forms  for  the  velar  and  the  palatal 
surd  (q  and  k).  These  are  difficult  to  make  out.  No  diflferentiation 
seems  to  be  made  between  the  surd  and  the  fortis  in  the  k  sounds 
in  the  greater  number  of  cases.  I  have  been  unable  to  note  any 
difference  in  the  grammatical  structure  of  the  language  as  a  con- 
sequence of  the  failure  to  differentiate  between  the  surd  and  the 
fortis  in  these  two  cases.  The  vocabulary  ought  naturally  to  make 
the  distinction  if  it  is  present  but  I  have  not  found  it. 

The  velar  k,  written  q,  is  formed  between  the  back  of  the  tongue 
and  the  soft  palate.   The  palatal  k  is  the  common  English  k.   The 

aprender  por  Arte;  por  carecer,  no  solo  de  muchas  letrasy  sino  tambien  de  libras 
enieros,  de  los  cuales  fastidian  d  un  Grartidtico.  iQuUn  creyeray  que  un  idioma 
muy  lato  se  habia  de  practicar  con  expedicion  y  sin  tropiezo:  sin  tardamOf  y  con 
prefeccion  sin  el  adminiculo  de  ocho  consonantes?  Este  es  el  Idioma  6  Lengua 
Maya;  y  tan  derto,  que  carece  de  las  siguientes:  d,  /,  g^  j,  9,  r,  «,  tt." 

*  The  r  sound  is  well  recognized  in  Cakchiquel  and  Quiche  where  it  is  used 
in  place  of  the  y  in  Maya.  Palma  y  Palma  (p.  145)  uses  the  r  in  one  case,  at 
least,  in  modem  Maya. 
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palatal  spirant  (H)  is  an  intensified  h  sound  and  is  found  only  in 
one  place  as  far  as  could  be  made  out.  The  first  dental  surd,  really 
a  ts,  is  written  with  an  inverted  c  (o).  The  second  dental  surd,  t5, 
is  pronounced  like  the  first  ch  in  church.  The  fortis  forms,  called 
by  the  early  Spanish  granunarians  "  las  letras  heridaSj^  are  found 
in  the  alveolar,  t',  the  two  dentals,  o'  and  tS'  and  the  labial,  p*. 
These  are  conunon  and  are  characterized  by  a  forcible  expelling 
of  the  breath  with  glottal  closure.  The  dental  spirant,  S,  is  pro- 
nounced like  the  sh  in  hush.  The  lateral  (1)  is  thick  and  rather 
strongly  sonant.^  Long  combinations  of  consonant  sounds  do  not 
occur. 

Vowels.  The  vowel  system  is  very  simple.  The  vowels  all  have 
their  continental  sounds.  There  is  a  long  a  (a)  and  a  short  a  (a), 
the  first  pronounced  like  a  in  father  and  the  second  like  a  in  hat. 
There  is  also  some  indication  of  a  long  e  (S)  like  a  in  fate,  long  i 
(r)  like  i  in  pique  and  long  u  (u)  like  u  in  rule  in  addition  to  the 
ordinary  e,  i,  and  u.  I  did  not  find  a  long  c*  The  only  diphthong 
is  ai,  written  by  the  early  authorities  as  ay. 

^  For  the  best  discussion  of  the  phonetics  of  the  Maya  as  given  in  the  older 
authorities,  see  Beltran,  §§  1-16.  See  also  Lopez,  §§  1-11  and  Gates,  1920, 
p.  611-613. 

^  Perez  (1866-1877)  speaks  of  two  forms  of  the  vowel  although  he  does  not 
distinguish  these  forms  in  his  dictionary.  Under  each  of  the  vowels  he  de- 
scribes the  two  forms.  Under  "A,"  for  example,  he  wTites,  ''Esta  vocal  se 
pronuncia  de  dos  manerasj  una  suave  que  jmede  ser  larga  6  breve y  y  otra  fiierte  en 
la  que  como  que  se  contiene  el  aliento  6  sonido  repentinamente  al  mumo  tiempo  de 
eniitirlo:  carno  en  na,  casa  y  na,  rnadre."  A  question  might  well  be  raised  here 
whether  he  is  not  speaking  of  the  doubled  vowel  in  each  case.  It  seems  from 
his  illustration  ot  na,  casa,  and  na,  madre,  that  this  is  not  the  case.  The  a  in 
the  word  for  house  is  short  and  in  that  for  mother  it  is  long. 

Bercndt  (1869)  also  gives  two  forms  for  each  of  the  vowels  but  he  expressly 
states  that  one  is  long  and  the  other  short. 

Palma  y  Palma  (p.  137)  refers  at  length  to  the  confusion  caused  by  the 
different  ways  of  pronouncing  the  same  vowel.  He  writes  (p.  139),  *'  Aunque 
de  esto  hablarf  despui^s  en  lugar  mds  apropiadoj  bueno  es  decir  siquiera  de  paso, 
que  las  races  manosildbicas  maya^,  no  tienen  una  cantidad  prosddica  fija.  Unas 
son  extremaxiamente  breves  en  la  emisidny  y  otraSy  sin  contar  con  sils  diversaa 
inflexiones  y  acentos  que  son  otros  medios  de  distincidn,  son  mds  6  menos  largos. 
Par  eso  no  se  rcpresentan  bien  ifiempre  doblando  las  vocaleSy  pues  las  hay  tan 
largas,  que  Jiccesitarian  tres  6  w/i«." 

In  this  discussion  of  long  and  short  vowels,  it  is  significant  to  observe  that 
the  Landa  ali)habet  has  three  forms  for  a,  tw^o  for  o  and  two  for  u.  See  in 
this  connection,  Palma  y  Palma,  p.  222-239. 
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Doubled  Vowels.  These  are  very  common  in  Maya  and  great  care 
is  sometimes  needed  in  distinguishing  them  as:  ^ 

kan,  snake.  sill,  to  give,  to  offer. 

kaan,  sky.  ton,  male  sexual  member. 

be,  road.  toon,  we. 

bee,  exclamation  of  pain.  hun,  one. 

sil,  to  tuck  up  the  sleeves.  huun,  paper,  letter. 

Notation.  It  is  a  matter  of  no  little  importance  to  decide  how 
the  various  sounds  should  be  written.  The  table  (p.  21),  gives  the 
alphabets  as  used  by  the  modern  authors  on  Maya  as  well  as  the 
letters  used  by  the  older  Spanish  authorities  either  in  their  gram- 
mars or  in  their  vocabularies.  There  is  a  considerable  mass  of 
written  Maya  and  material  is  still  being  published  in  Yucatan  in 
this  language.  The  usual  modern  method  follows  more  or  less 
closely  that  used  by  the  earlier  writers,  c  for  our  k,  a  k  for  the  velar 
surd  (q),  a  barring  or  doubling  of  the  letters  for  the  **  letras  heridas  " 
or  fortis  forms,  ch,  th,  and  pp.  The  fortis  form  of  one  of  the  den- 
tals is  almost  always  written  o.  The  inconsistency  from  a  pho- 
netic standpoint  of  this  method  is  great  but  the  fact  that  there  is 
a  large  mass  of  material  already  written  in  this  way  should  be 
given  due  consideration  before  any  changes  are  suggested. 

Furthermore,  the  ease  of  printing  and  the  necessity  for  new 
type  if  diacritical  marks  are  used  are  other  considerations  which 

^  The  later  Spanish  dictionaries  often  fail  to  distinguish  the  difference  be- 
tween a  single  vowel  and  the  same  one  doubled.  Perez  (1866-77),  for  example, 
gives  qiq  or  qiiq  for  blood,  kimil  or  kilmil,  to  die.  The  Motul  and  Ticul  dic- 
tionaries, on  the  other  hand,  give  but  one  form  for  each  of  these  words.  The 
early  Spanish  grammarians  make  no  reference  to  these  double  vowels. 

Berendt  specifically  mentions  them.  In  speaking  of  false  diphthongs  he 
writes  (1869,  p.  4)  "  In  languages  of  the  Maya  family  they  are  often  formed  by 
a  repetition  of  the  same  vowel  and  constitute  a  remarkable  distinction;  kan 
is  snake  and  kaan  is  sky  in  Maya.'' 

Pimentel  (1862-1865,  v.  2,  p.  7;  ed.  1874-1875,  v.  3,  p.  108)  writes  ''No  se 
observa  cargazon  de  consonantes  en  yucatecOy  y  si  la  repeticion  de  una  rnisma 
vocal  en  muchas  palahras.^' 

*  e  and  z  were  omitted,  probably  by  mistake,  from  the  list  of  sounds  given 
by  Zavala. 

*  Seler  in  his  first  paragraphs  writes  the  sounds  as  indicated  here  and  in  his 
text  he  follows  the  accustomed  usage. 

'  e  and  ch  were  omitted  by  mistake  in  the  1859  edition  of  the  grammar.  They 
occur  in  the  1746  edition. 
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ALPHABETS  USED  BY  VARIOUS  AUTHORITIES 
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should  be  taken  into  account.  If  any  changes  whatsoever  are  to 
be  made  from  the  older  methods  it  seems  to  me  that  these  changes 
should  be  along  well  recognized  phonetic  lines  and  that  they  should 
be  consistent. 

In  adopting  what,  in  some  cases,  is  a  new  method  I  have  been 
largely  governed  by  a  desire  to  follow  phonetic  practices  used  by 
other  writers  on  the  languages  of  America,  namely,  to  use  a  single 
character  for  a  single  sound  and  to  express  consistently  all  sounds 
made  in  the  same  way  by  a  similar  notation  as,  for  example,  the 
fortis  by  an  apostrophe  after  the  letter.  For  purposes  of  a  gram- 
mar of  the  Maya  dialect  the  following  changes  in  notation  are 
used  in  this  paper  :^ 

1.  The  palatal  surd  is  always  written  k  rather  than  c  as  the  c 
in  Maya  is  always  hard. 

2.  The  velar  surd  is  written  q,  not  k  which  is  commonly  used. 

3.  The  dental  spirant  is  §,  not  x  or  sh,  as  this  is  a  single  sound 
and  should  be  written  by  a  single  letter. 

4.  One  of  the  dental  surds  is  written  tS,  not  eh,  as  the  sound  is 
really  made  by  a  t  before  the  dental  spirant,  tsh  would  be  more 
correct  than  eh. 

5.  The  second  dental  surd  is  written  o,  not  tz  or  ts. 

6.  The  fortis  of  the  alveolar  t,  the  dentals  o  and  t§,  and  the 
labial  p  are  written  with  an  apostrophe  following  the  letter,  t',  o', 
t§',  and  p'  respectively  rather  than  th,  o,  ch,  and  pp. 

7.  The  s,  written  5  or  z  by  the  Spaniards  is,  of  course,  a  well 
justified  change. 

8.  W  is  added  to  the  alphabet.  This  letter  is  not  found  in  any 
of  the  former  Maya  writings  from  the  fact,  no  doubt,  that  thepe 

^  In  proper  names,  especially  the  names  of  towns,  and  in  the  terms  given  to 
the  divisions  of  Maya  time  as  shown  in  the  hieroglyphic  writing  no  changes 
have  been  made. 

I  am  well  aware  that  these  changes  in  notation  will  meet  with  adverse  criti- 
cism. I  do  not  cherish  the  hope  that  my  method  will  be  followed  by  other 
workers  in  this  field.  I  have  retained  the  same  general  system  of  notation  as 
that  used  in  my  previous  papers  on  the  Maya  language.  I  have  felt  that,  for 
purposes  of  a  grammar,  it  is  well  to  make  these  changes  as,  with  one  exception, 
the  method  used  here  corresponds  to  that  employed  by  most  other  writers  on 
American  languages.  The  one  exception  is  the  use  of  the  inverted  c  (o)  which 
is  used  by  all  the  ancient  Maya  authorities.  It  is  employed  here,  however, 
for  the  dental  surd  and  d'  for  the  corresponding  fortis  form. 
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is  no  w  in  Spanish.   The  consonant  w  is  clearly  different  from  u, 
a  vowel,  and  should  be  distinguished  from  it. 

It  should  be  noted  that  in  quoting  the  Maya  of  any  of  the 
earlier  authorities  I  have  used,  for  the  purpose  of  uniformity,  the 
method  of  representing  the  sounds  as  here  given  rather  than  that 
used  by  the  writers  themselves. 

Phonetic  Changes.  These  do  not  play  an  important  part  in 
word  composition.  When  the  sign  expressing  past  time,  t,  is  used 
with  the  nominal  pronoun  of  the  1st  person  plural,  k,  in  both  the 
inclusive  and  exclusive  forms,  the  k  is  lost  and  the  t  becomes  a 
fortis: 

t-k-put§-ah  becomes  t'-put§-ah. 

In  much  the  same  way,  when  two  k  sounds  come  together  they 
usually  combine  into  the  velar: 

3*ok-k  put§-ah  becomes  o'oq  putS-ah.* 

Syncop€j  Synalephej  and  Apocope,^  Contraction  by  syncopfe,  syn- 
alephe,  and  apocope  occur  very  frequently.  As  in  English,  so  in 
Maya,  both  the  contracted  and  uncontracted  forms  are  in  good  use. 
When  a  native  is  dictating  texts,  he  is  much  more  inclined  to  use 
the  uncontracted  forms;  whereas,  in  everyday  speech,  he  usually 
employs  the  contracted  forms. 

Syncope  is  noted  in  the  following  places: 

1.  The  transitive  verb  with  a  pronominal  object  may  lose  the 

'  This  root  is  more  commonly  written  put§',  to  pound,  to  bruise,  to  grind 
something:  despachurrar,  machucar,  moleTj  etc.  PutS'tuntik,  despctckurrar 
con  piedra,  inatar  apedreando  con  las  grandes. 

*  Beltran  (§§  129-147)  gives  ten  rules  for  these  changes.  He  writes,  *'Porque 
en  este  idionm  no  se  hobla  en  iodo  como  se  escribey  Jii  se  pronundan  muchas  voces 
conforme  lo  piden  las  reglas  (y  es  lo  que  causa,  que  algunos  que  to  hablan  parezcan 
forasteros  6  se  juzgue  que  no  pronundan  como  deben;  siendo  (wl,  que  hablan  segun 
las  reglas  del  arte)  se  adt^ierta  que  es  tan  necesario  el  uso  de  las  sinalefas  y  stnco- 
pas,  que  sin  hip^rhole  se  puede  afinnar,  que  iodo  el  ser  y  hermosura  de  esta  lengua 
es  el  uso  de  eUas  y  la  parte  mas  principal  del  arte  es  su  explicacion."  And  again 
(§  135),  ^^La  sincopa  no  es  otra  cosa,  que  comerle  d  algun  vocablo  alguna  silabaf  6 
letra  vocal  6  consonante.  Y  esta  figura  agrcxia  tanto  al  idioma  Maya  que  sin  eUa 
parece  que  sus  vocablos  se  hacen  extratios,  poco  agradables  y  en  su  cadenda  feos. 
En  tanta  manera,  que  puedo  sin  temeridad  dedr  que  caM  la  mitad  de  sus  vocablos 
se  sincopan  6  son  sincopables.^' 
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i  of  the  ending  -ik  in  the  present  and  the  a  of  the  ending  -ah  in 
the  past: 

tan-^n  ptft§-ik-etS  becomes  tin  put§-k-etS  ^ 

t-in  kambe-s-ah^et§  becomes  tin  kambe-s-h-etS. 

2.  The  same  vowels  (i  and  a)  of  the  temporal  endings  of  the 
transitive  verb  are  lost  when  the  reflexive  form  of  the  pronoun  is 
used: 

tin  han-t-ik-im-ba  becomes  tin  han-t-k-im-ba 
tin  han-t-ah-im-ba  becomes  tin  han-t-h-im-ba 

3.  All  polysyllabic  transitive  verbs  lose  the  vowel  of  the  tem- 
poral endings  before  the  -e§  of  the  2d  person  plural  and  -ob  of  the 
3d  person  plural:  ^ 

tun  yakun-t-ik-e§  becomes  tun  yakun-t-k-e§. 
tun  yakun-t-lk-ob  becomes  tun  yakun-t-k-ob. 

4.  Verbs  using  the  suflSxes  -al,  -el,  -11,  -ol,  -ul  lose  the  vowel 
of  the  suffix  in  the  present  and  the  future  of  the  intransitive: 

nak-al-in-kah  becomes  nak-1-in-kah. 
he-in  han-al-e  becomes  hSn  han-l-e. 

The  verbs  in  -tal,  following  a  final  consonant  in  the  stem,  do  not 
follow  this  rule. 

5.  In  the  future  of  the  intransitive  with  bin  and  the  suflSx  -4k, 
the  &  of  the  suffix  is  lost: ' 

bin  han-&k-en  becomes  bin  han-k-en. 

When  the  stem  ends  in  k  the  whole  suflSx  is  lost: 
bin  nak-&k-en  becomes  bin  nak-en. 

6.  In  words  of  two  syllables  containing  two  similar  vowels,  the 
second  vowel  is  lost  when: 


*  Beltran  (§  140)  gives  an  example  of  syncope; 

ten  kambe-s-ik-et§  becoming  ten  kambe-s-et§. 

This  seems  to  me  to  be  incorrect  as  the  contracted  form  has  lost  the  k,  the 
sign  of  the  present.   His  second  example; 

tee§  kambe-s-ik-on  becoming  tee§  kambe-s-k-on, 
correct  as  it  retains  the  k, 

*  Compare  Lopez,  §  166. 

*  Lopez  (§  165)  gives  the  following: 
bin  taketS  for  bin  talaketS. 
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(a)  the  plural  sign  is  used: 
taman-ob  becomes  tamn-ob. 

(6)  the  verbal  pronoun  is  used: 
wlnik-en  becomes  wink-en. 

(c)  the  demonstrative  pronoun  is  used: 
16-winik-a  becomes  16-wink-a. 

7.  When  a  vowel  suffix  is  added  to  a  stem  ending  in  1,  the  vowel 
of  the  stem  is  sometimes  lost: 

tel-o  becomes  tl-o. 

Synalephe  is  much  less  common  than  syncope.  It  is  noted  in  the 
following  places: 

1.  Time  particles  of  the  present,  past,  and  future  attached  to  the 
nominal  pronoun: 

Present,  tan-In  becomes  tin. 

tan-a  becomes  tan,  etc- 
Past,  ti-in  becomes  tin. 

ti-a  becomes  ta,  etc. 

9'ok-in  becomes  o'in. 

3'ok-a  becomes  3*a,  et<;. 
Future,  he-in  becomes  hfin. 

he-a  becomes  ha,  etc. 

2.  The  negative  ma  and  the  nominal  pronoun: 

ma-in  becomes  min. 

3.  Ti  and  some  other  prepositions  and  the  nominal  pronoun:  ^ 
ti-in  watotS  becomes  tin  watotS. 

Apocope.   This  is  not  uncommon  in  everyday  speech.    Among 
the  places  where  it  may  be  found,  the  following  are  to  be  noted: 

1.  The  final  -e,  the  sign  of  the  future  of  the  transitive  with  bin, 
is  sometimes  lost  when  followed  by  a  noun: 

bin  in  han-t-e  wa  becomes  bin  in  han-t  wa. 

2.  The  final  -e  of  the  future  is  usually  lost  when  the  form  in  bin 
takes  a  pronominal  object: 

bin  in  yakun-t-e-et§  becomes  bin  in  yakun-t-etS. 

^  Beltran  (§§  132,  133)  makes  a  distinction  in  the  contraction  of  ti  meaning 
"  in  "  and  ti  meaning  "  to  or  for."    Compare  also  Lopez,  §  164. 
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3.  The  final  -e,  the  sign  of  the  imperative  with  transitive  verbs, 
is  lost  when  followed  by  a  pronoun  or  a  particle  beginning  with  a 
vowel: 

oik-e  a-yum  becomes  oik  a-yum. 

4.  The  final  -1  of  the  suffix  -il  is  lost  when  an  adverb  or  negative 
*is  used: 

ma  sak-en-i  for  ma  sak-en-ll. 

Vocalic  harmony.  This  is  observed  in  many  diiBferent  sets  of 
suffixes  especially  those  in  -1,  the  vowel  of  the  suffix  agreeing  with 
that  of  the  stem: 

han-al,  wen-el,  tip'-il,  top-ol,  qut§-ul. 

There  seems,  however,  to  be  a  strong  tendency  to  prefer  the 
suffix  -al  even  when  the  vowel  of  the  stem  is  not  a. 

Avoidance  of  hiatus.  In  certain  suffixes  beginning  with  a  vowel, 
when  the  stem  ends  in  a  vowel,  the  hiatus  is  sometimes  avoided  by 
adding  a  b  sound.  This  is  seen  in  some  cases  in  the  plural  sufiSx 
-ob  in  which  case  there  may  be  a  certain  harmony  between  the 
consonant  of  the  suffix  and  the  consonant  added. 

An  h  sound  is  also  sometimes  added  in  order  to  avoid  an  hiatus 
between  two  vowel  sounds: 

meya-h-en^  1  am  a  workman. 

This  should  not  be  confused  with  the  hi,  the  sign  of  the  past: 
meya-hi-en,  1  was  a  workman. 

Semi-vowels,  These  are  added  both  to  nominal  and  verbal  stems 
beginning  with  a  vowel.  Whatever  the  previous  history  of  these 
sounds  may  have  been  they  now  show  a  syntactic  relation  as  we  find 
the  change  of  w  and  y  made,  not  according  to  the  initial  vowel,  but 
rather  in  relation  to  the  person  of  the  verb  or  of  the  nominal 
pronoun. 

Root,  al,  to  see. 

tin  w-al-ik,  I  see  it  (contraction  of  tan-in  w-al-ik). 

tan  w-al-ik,  you  see  it  (contraction  of  tan  a-w-al-ik). 

tun  y-al-ik,  he  sees  it  (contracted  to  t-l-al-ik). 

tank  al-ik,  we  see  it. 

tan  wal-ik-e§,  you  see  it. 

tun  y»-al-ik-ob,  they  see  it  (contracted  to  t-i-al-ik-ob). 
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It  will  be  noted  that  w  is  added  in  the  first  person  singular  and  the 
second  person  singular  and  plural  and  y  in  the  third  person  sin- 
gular and  plural.  No  vowel  is  added  in  the  first  person  plural. 

Lacandone  Dialect.  Certain  simple  phonetic  changes  and  a  less 
extended  use  of  contraction  alone  distinguish  the  dialect  spoken 
by  the  Lacandones  from  that  used  by  the  Mayas  of  Yucatan. 
Final  1  in  stems  appears  as  n  in  the  Lacandone,  wen-el  changing 
to  wen-en.  Certain  stems  with  final  n  in  the  Maya  change  to  m 
in  the  dialect  of  the  Lacandone.  The  great  distinguishing  mark, 
however,  between  the  Maya  as  spoken  around  ValladoUd,  Yucatan, 
and  that  spoken  in  Chiapas  is  the  frequent  use  of  contraction  among 
the  people  in  the  former  territory.  Forms  which  one  is  unable  to 
analyze  among  the  Mayas  appear  separated  into  their  component 
parts  in  the  dialect  spoken  by  the  Lacandones.  This  is  especially 
to  be  noted  in  the  time  particles  used  with  the  nominal  pronoun. 
I  shall  limit  myself  hereafter  entirely  to  the  language  used  in 
Yucatan,  leaving  it  to  be  understood  that  that  spoken  by  the 
Lacandones  is  essentially  the  same  with  the  exceptions  which 
have  just  been  noted. 

Character  of  Stem.  Stems  are  almost  entirely  monosyllabic 
and  consist  normally  of  consonant,  vowel,  consonant.  Several  are 
made  up  only  of  vowel  and  consonant,  and  a  smaller  number  of 
consonant  and  vowel. 

Accent.  This  is  not  marked.  It  is  in  part  dependent  upon  the 
length  of  the  vowel.  Contracted  syllables  usually  seem  to  have 
greater  stress  of  voice  laid  upon  them.  In  spite  of  some  authorities 
to  the  contrary,  there  seem  to  be  few  cases  where  a  difference  in 
accent  occasions  a  difference  in  the  meaning  of  the  form.^ 

The  accent  in  all  the  Lacandone  chants  is  much  more  noticeable 
than  in  the  ordinary  speech.  There  is  often  a  definite  rhythm  and 
in  the  slow  chants  this  is  very  marked.^  Syllables  composed  of  the 

'  I  was  unable  to  find  the  distinction  in  accent  made  by  Beltran  (§  98)  be- 
tween the  infinitive  of  certain  verbs  in  -1  and  the  past  participle; 

lub-dl,  to  tall  and  Idb-ul,  a  thing  fallen, 
lik-il,  to  raise  and  lik-il,  a  thing  raised. 

2  Tozzer,  1907,  p.  131  and  Chant  no.  17. 
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vowel  i  or  ki  are  often  added  at  the  end  of  words  to  fill  out  a  cer- 
tain measure.  These  added  sounds  seem  to  a£fect  the  meaning  in 
no  way.^  The  rhythm  is  very  irregular  and  it  is  impossible  to  as- 
certain the  general  scheme  of  long  and  short  syllables. 

GRAMMATICAL  PROCESSES 

Enumeration. 

1.  Word  composition. 

2.  Affixes, 
(a)  Prefix. 
(6)  Suffix. 

3.  Reduplication. 

4.  Word  order. 

Word  Composition.  An  idea  is  expressed  in  Maya  either  by  a 
single  stem,  usually  monosyllabic,  to  which  one  or  more  particles 
are  affixed,  or  by  the  juxtaposition  of  two  stems  modified  and  re- 
stricted  by  one  or  more  prefixes,  suffixes,  or  both.  In  the  latter 
case  each  stem  remains  phonetically  a  unit  and  each  is  separated 
from  the  other  by  an  hiatus.  Grammatically,  however,  there  is 
a  unity  existing  between  the  two.  The  most  important  case  of 
word  composition  is  that  of  the  transitive  verb  with  its  object. 
So  strong  is  this  unity  that  the  action  of  the  verb  as  related  to  its 
specific  object  is  taken  as  a  whole  and  is  considered  as  intransitive 
in  sense  and  thus  follows  the  intransitive  in  form.  It  is  possible  to 
join  all  transitive  verbs  with  their  objects  in  this  way  but  only 
those  expressing  some  common  and  natural  act  in  relation  to  the 
object  are  usually  found  in  the  intransitive  form  as  owe-money, 
chop-wood,  etc. 

Affixes.  These  are  very  common  in  Maya  and  are  used  to  ex- 
press practically  all  the  grammatical  ideas.  Phonetically  there  is 
much  closer  unity  between  the  root  and  its  affixes  than  between 
two  juxtaposed  roots.   In  the  former  case  certain  phonetic  changes 

^  Compare  in  this  connection  Palma  y  Palma  (p.  144)  who  writes,  "No 
obstante^  las  parUculas  compositivas  que  no  modifican  el  sentido,  son  mucAistmoSy 
las  cuales,  efictivamentey  sdlo  cantribuyen  d  la  variedad  de  las  formaa  de  la  ex- 
presi&n  consiituyendo  asij  como  el  indicado  padre  Beltran  dice,  'particuUis  ador- 
natuHis '  que  facilitan  giros  de  estilo  de  que  resuUa  un  lenguaje  elegante  y  arUMico 
cuando  se  habla  hien  el  idioma." 
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tend  to  strengthen  this  unity.  An  intimate  relation  is  also  brought 
about  in  some  cases  between  the  suffix  and  the  stem  by  vocalic 
harmony.  It  is  often  difficult  to  draw  a  line  between  true  word 
composition  and  prefixing  and  suffixing.  I  have  placed  under 
Composition  all  forms  made  up  of  words  which  can  stand  alone  and 
thus  can  be  considered  as  true  words  in  contrast  to  the  affixes 
which  cannot  appear  alone.  There  are,  no  doubt,  many  of  the 
latter  which  were  once  words.  Tan,  for  example,  which  is  given 
here  as  a  particle  is  shown  by  Perez  to  be  an  impersonal  verb. 

Reduplication.  This  is  not  especially  common  in  Maya  and 
is  found  only  in  a  limited  number  of  cases. 

Word  Order.  This  does  not  play  a  great  part  in  expressing 
syntactical  relations. 

IDEAS  EXPRESSED  BY  THE  GRAMMATICAL 

PROCESSES 

Word  Composition.  This  is  employed  in  the  following  forms: 

1.  Habitual  action.  When  a  verb  and  its  object  expresses  this 
idea  the  two  form  a  unit  and  the  form  becomes  intransitive  in  the 
past  t«nse: 

§o[t]-t§e-n-ah-cn,  I  cut  wood. 

This  is  composed  of  the  root,  §ot,  to  cut,  and  tie,  wood.  The  idea 
of  cutting  wood  is  regarded  as  a  verb  in  itself. 

2.  Agent,  This  is  sometimes  expressed  by  word  composition  in 
addition  to  the  usual  sign  for  the  agent,  t. 

tin  tak-ok-t-ik,  I  am  bending  something  with  my  foot  (ok). 

3.  Gender.    In  names  of  animals  and,  in  a  few  cases,  in  othei 

noims: 

§ibal  ke,  male  deer. 
tS'upul  ke,  female  deer. 

4.  Indefinite  time  in  the  future.  This  is  expressed  by  the  root  ol 

the  verb  binel,  "  to  go,"  in  both  the  intransitive  and  transitive 

verb: 

bin  nak-ftk-en,  1  am  going  to  climb. 

bin  a  hant  wa-e,  you  are  going  to  eat  the  tortilla.^ 

1  This  also  shows  a  form  of  word  composition  as  the  object  is  inserted  be- 
tween the  root  of  the  verb  and  the  sign  of  the  future,  -e. 
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5.  Action  just  completed.    This  is  shown  by  the  root  o'ok,  to 
finish: 

o'a  puti-h-en  (o'ok-a  pttti-ah-en),  you  have  just  finished  hitting  me. 

6.  Optative.  This  is  made  by  the  root  of  the  verb  qat,  to  desire, 
in  qat  bin  (el),  1  desire  to  go,  I  may  go. 

The  Suffix.   This  is  found  to  express  the  following  relations 
and  ideas: 

1.  Plurality.   In  most  nomis,  the  3d  person  of  the  nominal  pro- 
nomi,  and  in  some  adjectives,  by  -ob : 

na,  house,  na-ob,  houses. 

u-na,  his  house,  u-na-ob,  their  house  or  his  houses. 

2.  Plurality.  In  the  2d  person  of  the  nominal  pronoun  by  -cS: 
a-na,  your  house,  a-na-e§,  your  (more  than  one)  house. 

3.  Plurality  in  some  adjectives.    By  -ik: 
kan-&k  tiupal-al,  tall  girls. 

4.  Plurality  in  some  nouns.  By  -al. 

t§upal,  a  girl. 
t§upal-al,  girls. 

5.  Exclusion  of  the  person  spoken  to.    In  nominal  pronoun  by 
-on  for  dual  and  -on-es  for  plural: 

k-na-on,  our  (his  and  my  house). 
k-na-on-e§,  our  (their  and  my  house). 

6.  Inclusion  of  person  spoken  to.   In  plural  by  -e§: 
k-na-e§,  our  (your  and  my)  house. 

7.  Verbal  pronoun,   -en,  -ets,  etc.,  when  used  as  subject  or  ob- 
ject of  verbs  and  as  the  auxiliary,  to  be: 

put§-en,  1  hit,  1  am  a  hitter. 

tan  put§-ik-en,  you  are  hitting  me. 

winik-en,  1  am  a  man. 

8.  Demonstrative  pronoun,  -a,  -o,  and  -u  with  the  prefix  1§-: 

16  winlk-a,  this  man  here. 

16  winlk-o,  that  man  there. 

16  winlk-e,  that  man  at  a  distance. 

9.  Reflexive  pronoun.    By-ba: 

tin  put§-im-ba  (put§-lk-in-ba)  1  am  hitting  myself. 
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10.  Abstract  nouns.    By-il: 
kohan-il,  sickness. 

11.  Collective  nouns.    By-U: 
u-yoo3il-il,  the  poor. 

12.  Attributive  relationship.    By-U: 
u  tunltS-il  qaq,  the  stone  of  the  fire. 

13.  Gentilitiou>s  relationship.    By-U: 
Ho-il,  a  Meridano. 

14.  Habituality.    By-tal: 
kohan-tal,  a  sickly  man. 

15.  Comparative  degree.    By-fl: 

U3  na,  a  good  house, 
uo-il  na,  a  better  house. 

16.  Present  time  in  transitive  verb.    By  -ik: 
tin  3'on-ik,  1  am  shooting  something. 

17.  Present  time  in  intransitive  verb  of  motion.    By  -kah: 
nak-l-in-kah  (nak-al-in-kah)  1  am  climbing. 

18.  Future  time  in  intransitive  and  transitive  verbs.    By  -e: 

h6n  3'on-e,  1  shall  shoot. 

h6n  3'on-ik-e,  I  shall  shoot  something. 

19.  Future  time  in  verbs  of  Class  IV.    By  -tSai  or  -tal: 

h6n  wlnlk-tSal-e,  1  shall  become  a  man. 

20.  Indefinite  future  in  intransitive  verbs.    By  &k  with  stem  bin: 
bin  nak-ftk-en,  1  am  going  to  climb. 

21.  Past  time  in  intransitive  and  transitive  verbs  of  Classes  II ^  HI', 
IV.    By -ah  or  h: 

tin  3'on-ah,  1  shot  something. 
t§i-l-ah-en  (t§i-tal-ah-en)  I  lay  down. 
3'on-(n)  ah-en,  I  shot, 
keel-h-en,  I  was  cold. 

22.  Distant  past  in  transitive  verb.    Byma-ah: 
tin  put§-m-ah,  1  hit  something  a  long  time  ago. 

23.  Causal  verbs  {Class  lb).    By  s: 

tin  kim-s-ik,  I  kill  something,  I  cause  something  to  die. 
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24.  Agent  {Class  III  b).    By  t: 

tin  mis-t-ik,  1  am  sweeping  or  1  do  something  with  a  broom. 

25.  Effect  of  action  of  verb  on  subject.  In  some  cases  this  serves 
to  express  a  passive  relationship.  By  -al,  -el,  -fl,  -ol,  -ul: 

tin  lub-ul,  1  am  falling  or  my  being  affected  by  a  fall. 

26.  Passive  relationship,  past  tense.    By  b  or  n: 

nao-s-ah-b-en,  1  was  approached, 
o'on-ah-n-en,  1  was  shot. 

27.  Imperative.    Intransitive  by  -en,  transitive  by  -e : 

3'on-en,  shoot! 

3'on-e,  shoot  something! 

28.  Inchoative  or  Inceptive  verbs  and  verbs  of  Class  II.  By  -tal  or 
-hal: 

tin  winik-tal,  I  am  becoming  a  man. 

29.  Reflexive  verbs.    By-pahal: 
tun  tSun-pahal,  it  begins  itself. 

30.  Adverbs.  When  the  verbal  pronoun  is  used  and  the  adverb 
precedes  the  verb,  the  verb  takes  the  snflSx  -il: 

t§it§  §imbal-n-ah-il-en,  1  walked  rapidly. 

31.  Manner  of  action.  When  this  is  expressed  by  prefix  b5,  thus, 
the  verbal  form  takes  -il,  and  the  demonstrative  suflSxes  -a,  -e,  or 
-o: 

bfi  tal-il-en-a,  in  this  way,  1  came. 

32.  Numeral  classifiers  (see  p.  103). 

The  Prefix.  This  is  found  to  express  the  following  relations 
and  ideas: 

1.  Gender  of  the  "  Nomen  actorish   H-  for  male,  s-  for  female: 

H-men,  a  shaman,  literally,  one  who  knows. 
§-men,  a  female  shaman. 

2.  Time,  attached  to  the  nominal  pronoun,   tan  for  present,  t  for 

past,  and  he  for  future: 

tan-in  (tin)  o'on-lk,  1  am  shooting  something. 

t-in  o'on-ah,  1  shot  something. 

hen  (he-in)  o'on-ik-e,  1  shall  shoot  something. 

3.  Time,  used  unth  the  intransitive  verb  in  the  past.    By  t: 
t-put§-cn,  1  hit  or  performed  the  act  of  hitting. 
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4.  Nomin<il  pronoun.   When  used  as  subject  of  the  verb  or  as 

the  possessive: 

tin  (tan-in)  put§-ik,  1  am  hitting  something. 
Juan,  u  huun,  John,  his  book. 

5.  The  semi-vowels.  When  used  with  the  nominal  pronoun  with 
vowel  stems.  These  have  a  phonetic  and  syntactical  history  (p. 
26): 

6.  Demonstrative,    le-  with  the  suffixes  -a,  -o,  -e : 
16-winik-a,  this  man  here. 

7.  Relative  relationship.    By  lik  or  likil: 

likil  in  wen-el  the  object  in  which  1  sleep,  my  hammock. 

8.  Adverbial  relationships.    Such  as  those  indicating  repetition 

with  ka,  totality  with  la,  and  a  large  number  of  others: 

tin  ka-bin,  1  come  again. 

tin  la-wuk-ik,  1  am  drinking  all  of  it. 

9.  Manner  or  state.  By  b§  and  the  suffix  -11  with  the  demon- 
stratives -a,  -e,  -o : 

b6-tal-il-en-o,  in  that  way,  1  came. 

10.  Direction  of  motion,  pal,  motion  towards,  pills,  motion  away, 
etc.: 

tin-pai-bala-ok-t-ik,  1  am  rolling  something  towards  me  with  the  foot. 

11.  Negative.    By  ma: 

m-in  (ma-in)  qati,  I  do  not  wish  to. 

12.  Prepositions  (see  p.  107). 

t-in  na,  in  my  house. 

yoqol  in  na,  above  my  house. 

Reduplication.  This  is  syllabic  in  form.  The  process  seems  to 
have  no  effect  upon  the  vowel  of  the  stem.  It  is  employed  to  ex- 
press the  following  relations  and  ideas: 

1.  Distant  past  in  the  intransitive  verb:  % 
§imbal-n-ah-ah-n-en,  1  ran  a  long  time  ago. 

2.  Iterative  or  frequentative  verbs: 

tin  bi-bi  qab,  I  tap  with  my  fingers  frequently. 

3.  Plural  with  some  adjectives: 
ta-ta§  be-ob,  smooth  roads. 
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4.  Plural  with  same  participles:  ^ 

tiak,  to  cut  with  a  blow. 
tSak-an,  a  thing  cut. 
tSak-an-tSak,  things  cut. 

5.  Diminutive  with  nouns  and  adjectives:  • 

kah,  pueblo.  sa-sak,  medio  bianco. 

ka-kah,  small  pueblos.  noh  or  nohotS,  great, 

sak,  white.  no-noh  or  no-nohot§,  grandedUo. 

Word  order.  In  general  the  word  order  does  not  differ  greatly 

from  that  in  English.   The  Maya,  as  spoken  at  the  present  time, 

generally  follows  the  word  order  of  Spanish.  One  exception  to  this 

rule  is  to  be  noted,  namely,  the  subject  of  the  verb  when  expressed 

by  a  noun  follows  the  verb: ' 

u  klm-s-ah  Juan  Pedro,  Peter  killed  John. 

u  luum  kah-l-ik  in  yum,  good  is  the  land  in  which  my  father  lives. 

SYNTAX 

The  Noun 

Fundamental  place  in  Language.  The  noun  should  be  con- 
sidered first  as  it  plays  a  far  greater  part  in  the  development  of  the 
language  than  has  been  supposed  in  the  past.  The  important  place 
has  always  been  given  to  the  verb.*  It  is  not  true  to  say  that  all 
verbs  were  originally  nouns  but  the  relation  between  the  verb  and 
the  noun  is  very  intimate.  There  are  a  far  greater  number  of  verbs 
made  directly  from  nouns  than  there  are  nouns  from  verbs.* 

*  Compare  Seler,  p.  111. 

*  Beltran  (§  128)  writes,  '^Pero  se  ha  de  notar  tambien,  que  no  siempre  esta 
reduplicctdon  significa  el  frecuente  ejercicio  del  verba  6  nombre,  porque  d  veces  con 
ella  se  minora  su  significacioUy  v.g.:  ts'uhuk,  la  dulce,  ts'uth'uhuk,  lo  que  no  estd 
dvlcey  tsoth'y  lo  salado,  /5'o/§'o/5',  lo  poco  salado:  thokow,  lo  calienlej  thothokoWy 
lo  poco  caliente  6  lo  tibio.  Ay  otros  vocablos  que  aunque  tienen  reduplicacion  no 
son  frecuentalivoSy  porque  ab  origine  se  pusieron  jmra  significar  aquella  cosa  sin 
frecuencxa^  v.g.:  o'uo'uki,  lo  blando,  tsatsak,  lo  encamado,  sasak^  lo  bianco  d*c." 

For  other  forms  using  reduplication,  see  Palma  y  Palma,  p.  150-156. 
3  Compare  Seler,  p.  89,  120. 

*  Seler  writes  (p.  66)  ^'denn  der  Kern  der  ganzen  Sprache  (el  bianco  de  este 
idioma)  liegt,  me  der  Grammaiiker  Beltran  mil  Recht  bemerkij  in  dem  Verbum. 
Wer  da^  Verbum  verstehl,  versteht  die  Sprache.'^ 

*  Seler  (p.  89)  explains  all  transitive  verbs  with  objects  as  "nominal  themes 
of  passive  significance." 
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Stems  which  seem  to  occupy  this  half-way  position  have  been 
called  neutral  (Class  III) : 

From  lo§,  fist,  tin  (tan-in)  lo§-ik,  1  am  hitting  something  with  my  fist, 
literally,  present  time  my  fisting  it  (present  time). 

The  essentially  nominal  character  of  the  Maya  is  seen  not  only  in 
the  verbal  stems  made  directly  from  nouns  but  also  in  words  de- 
noting action  or  state  and  the  effect  of  this  action  or  state  on  the 
subject  (Class  I).  This  class  of  verbs  are  really  predicated  nouns. 
The  objective  pronoun  often  conveys  the  verbal  idea. 
Directly  from  nouns  we  have: 

From  mis,  a  broom;  mis-en,  1  am  a  sweeper,  literally  a  broomer;  mls-n- 

ah-en,  1  was  a  sweeper,  or  1  swept. 
From  D*ib,  writing;  o'ib-en,  1  am  a  writer. 

From  verbs  of  action  or  state, 

From  kimi,  death;  tin  kim-il,  1  am  dying,  or  my  being  affected  by  death; 
tin  kim-s-ik,  1  am  causing  something  to  die,  or  my  killing  something; 
kim-en,  1  died;  tin  kim-s-il,  1  am  being  caused  to  die,  or  my  being 
kiUed. 

Kim-il  is  the  stem  of  the  intransitive,  present,  passive  relation- 
ship, kim-s-il  of  the  intransitive,  present,  passive,  and  idm-en,  the 
past  of  the  intransitive,  active,  with  the  verbal  pronoun.  As  will 
be  pointed  out  later  (p.  64),  the  distinction  made  in  Spanish  be- 
tween the  active  and  passive  voices  is  not  found  in  Maya. 

Another  feature  of  the  nominal  character  of  Maya  is  seen  in  the 
fact  that  the  nominal  pronoun  used  with  predicative  verbal  ex- 
pressions is  fundamentally  a  nominal  expression  showing  possessive 
relationship :  ^ 

tin  mis-t-ik,  1  am  sweeping,  literally,  my  brooming  something. 

Incorporation  in  Verb.  A  noun,  the  object  of  a  transitive 
verb,  may  become  incorporated  in  the  verb  and  the  unity  of  the 
two  made  so  close  that  the  verb  passes  from  the  form  of  the 
transitive  with  its  object  to  an  intransitive  in  form.  This  is  found 
especially  in  words  whose  meanings  express  some  habitual  action  as 
chop-wood,  carry-water, .spend-money,  etc: 

tin  t§a-ik  ha,  I  am  carrying  water,  less  common,  t&a-ha-in-ka, 

tin  t§a-ah  ha  or  t§a-ha-n-ah-en,  1  carried  water. 

h6n  t§a-ik  ha-e  or  bin  t§a-ha-n-Ak-en,  I  shall  carry  water. 

*  Compare  Seler,  p.  66. 
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The  transitive  form  is  usually  found  in  the  present  and  future 
tenses  and  the  intransitive  in  the  past.^ 

Incorporation  to  express  the  agent.    Another  type  of  incorporation 

is  seen  when  the  noun  is  used  to  denote  the  agent  by  which  the 

action  of  the  verb  is  accomplished :  * 

tin  pai-bala-ok-t-ik,  1  am  rolling  something  towards  me  with  the  foot  (ok). 

tin  wu3'-tSe-t-ik,  1  am  bending  something  with  a  stick  (t§e). 

tin  wop-tunit§-t-ik,  1  am  breaking  something  with  a  stone  (tunitS). 

Classifigatign.  There  is  no  classification  of  noims  with  the  ex- 
ception of  those  used  with  numerals  where  there  is  a  broad  division 
of  those  animate  and  inanimate  together  with  many  minor  classes 
(p.  103). 

'    Abstract  Nouns.   These  are  made  by  adding  the  suffix  -fl   to 
the  stem:' 

kohan-il,  sickness. 

kimako-11,  happiness. 

noh-11,  greatness. 

Collective  Nouns.  There  is  a  class  of  collective  nouns  made 
from  the  preceding  abstract  forms  by  prefixing  the  possessive  pro- 
noun of  the  3d  person  singular.  The  root  in  -1  is  used  when  verbs 
are  thus  used : 

u-kohan-il,  the  sick, 
u-y-oooil-il,  the  poor. 
u-kim[i]l-il,  the  dead. 

Gender.  No  gender  is  expressed  with  one  exception.  In  the 
^'nomen  actoris^*  male  and  female  are  shown  by  the  prefixes  H,  for 
male,  and  s,  for  female.*  The  palatal  spirant  is  rather  difficult  to 
pronounce  correctly.     It  is  a  weak  breathing  and,  in  many  cases, 

*  Beltran  (§  58)  notes  the  incorporation  of  the  object  in  this  form  and  also 
the  fact  that  the  form  is  made  intransitive  in  the  past  tense.  He  finds  fault 
with  San  Buenaventura  who  (fol.  6  oh.)  makes  the  past  in  ni  (3d  person)  and 
not  in  n-ah. 

*  Compare  Palma  y  Palma  (p.  324)  who  writes,  "Hay  verbos  que  d  mds  del 
acta,  expresan  el  objecto  con  que  se  lleva  d  cabo'' : 

ma§-tim-te,  machdcalo  con  piedra. 
peo*-tun-te,  apSsgalo  con  piedra. 
peo'-qab-te,  ap^sgalo  con  la  mono. 

*  Compare  Seler,  p.  113. 

*  Beltran  (§  23)  gives  the  particles  as  ah  and  i§  (iz)  but  he  adds  that  the 
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passes  almost  unobserved.   It  is  the  only  case  where  this  sound  is 

found: 

H-men,  the  shaman,  literally,  one  who  knows. 
§-men,  the  female  shaman. 
H-ooqot,  the  male  dancer. 
§-ooqot,  the  female  dancer. 

Gender  is  also  shown,  especially  in  the  names  of  animals,  by 
word  composition  using  the  words  Sibil,  male,  and  tS'upul,  female. 
These  forms  are  also  used  in  some  cases  with  words  denoting  human 
beings:  ^ 

§ibil-pal,  boy.  t§'upul-pal,  girl. 

Number.  The  singular  and  plural  alone  are  found  in  the. noun. 

The  plural  ending  is  usually  -ob  as  seen  in  the  third  person  of  the 

verb: 

na,  house.  na-ob,  houses. 

When  a  noim  ends  in  -al,  plurality  is  shown  by  a  duplication  of 
the  last  syllable: 

tS'upal,  girl. 

t§'upal-al,  contracted  to  t§'upl-al,  girls. 

The  usual  plural  ending,  -ob  may  be  used  in  these  forms  in  addi- 
tion to  the  -al:^ 
t§'upal-al-ob. 

Case.    There  is  no  case  expressed  with  nouns.' 

more  elegant  (inas  garbosamente)  forms  are  h  and  §  (z).    San  Buenaventura 
and  Coronel  do  not  mention  the  feminine  prefix  §.  Compare  Scler,  p.  100. 

Palma  y  Palma  (p.  221)  finds  fault  with  Beltran  for  calling  these  particles 
'*  articulos."  He  writes  (p.  221)  *^No  determinan  nunca  equivaliendo  d  eZ,  un; 
de  modo  que  si  se  les  quiere  llamar  artlculoa  por  dories  algun  nambre  como  las 
demds  partes  de  la  oracidn,  son  artlculos  sui  gdneris  cuyo  oficio  apenas  se  asemeja 
en  algo  al  de  los  caskllanos.'' 

*  1  failed  to  find  the  form  in  -ton  given  by  Lopez  (§  27)  to  indicate  the  mas- 
culine sex  of  animals; 

ton  wakaS,  the  bull.  ton  peq,  the  dog. 

*  Lopez  (§  23)  does  not  recognize  the  unccntracted  form  except  when  the 
regular  plural  ending,  ob,  is  used  in  addition  to  -al. 

'  Beltran  (§  18)  states  that  there  is  no  sign  for  the  nominative  and  accusa- 
tive. He  gives  the  genitive  of  possession  as  u  but  this  is  really  the  possessive 
pronoun,  3d  person.  He  gives  a  dative  in  ti  or  tial,  a  vocative  in  €,  or  bee, 
and  ablatives  in  oqlal,  men  or  menel,  ti,  and  yetel.  These  are  not  true  cases  as 
the  dative,  vocative,  and  ablative  relations  are  expressed  by  prepositional 
particles. 
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The  different  relationships  such  as  instrument,  location,  etc.  are 
expressed  by  adverbial  prepositions.  The  phonetic  connection  be- 
tween these  suflSxes  and  the  words  they  modify  is  weak.  They 
are  considered  under  prepositions  (p.  107).  The  indirect  object  is 
sometimes  expressed  by  the  particle  t: 

tin  wal-ah-t-et§,  1  told  something  to  you.  . 

Attributive  Relationship.  This  is  expressed  by  means  of  the 
sufl5x-il:^ 

u  tunlt§-il  qaq,  the  stone  of  the  fire,  or,  the  fire,  its  stone. 

u  o'on-il  ke,  the  gun  for  deer. 

u  na-il  winik,  the  house  for  the  men. 

u  hA-il  3'onot,  the  water  of  the  oenote. 

Gentilitious  Relationship.  This  is  shown  by  the  suffix  -fl: 

Ho-il,  a  Meridano,  a  man  from  Merida  (Ho). 
Saki-il,  Sak-il,  a  man  from  ValladoUd  (Saki). 

HABiTUALrTY.    Nouns  denoting  accustomed  condition  or  state 

are  made  from  other  nouns  by  means  of  the  suffix  -taL   There  is 

some  reason  to  believe  that  this  -tal  is  the  same  suffiix  as  that 

seen  in  verbs  of  Class  II  and  seen  again  in  the  inchoative  verb: 

kohan,  a  sick  man,  kohan-tal,  a  sickly  man. 
kalan,  a  drunken  man,  kalan-tal,  a  drunkard. 

Diminutives.  This  idea  in  noims  and  adjectives  may  be  ex- 
pressed by  reduplication: 

kah,  pueblo.  ka-kah,  small  pueblo. 

A  more  common  form  of  diminutives  with  nouns  is  the  use  of  the 
adjective  t§an,  little;  ^ 
t§an  peq,  small  dog. 

THE  PRONOUN  3 

The  pronominal  forms  are  added  directly  to  the  root-st^m. 
They  do  not  lose  their  identity  when  thus  added  but  they  are  often 

*  Compare  Seler  (p.  78,  113)  where  he  considers  the  attributive  relation- 
ship with  adjective  forms  and  also  with  nouns. 

San  Buenaventura  (fol.  28  ob.)  mentions  this  use  of  -il  as  follows;  "no  propia 
de  persona f  sino  que  por  razon  de  algun  oficio  se  apropia  la  cosa.'* 

*  Compare  Palma  y  Palraa,  p.  161-162. 

*  A  portion  of  the  material  contained  in  this  section  was  published  as 
**Some  notes  on  the  Maya  Pronoun"  in  Boas  Anniversary  Volume,  New  York, 
1906,  p.  85-88. 


Verbal  Pronoun 

Nominal  Pronoun 

-en 

in- 

-etS 

a- 

---(i) 

u- 

-on 

k- 

-on 

k--on 

-one§ 

k--e& 

-one§ 

k--one& 

-e& 

a--e& 

-Ob 

u--ob 
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phonetically  changed.   The  pronouns  do  not  occur  as  individual 
words  with  one  exception  (p.  42). 

Forms  of  the  Pronoun.  There  are  two  forms  of  the  pronoun, 
the  real  pronoun  qalled  " verbal* '  and  used  as  a  suflSx  and  the  pos- 
sessive pronoun  called  "  nominal "  and  used  as  a  prefix.  These 
forms  are  as  follows:  ^ 

Singular 

Ist  person, 
2d  person, 
3d  person, 

Dual 

1st  person,  inclusive, 
exclusive. 
Plural 

1st  person,  inclusive, 
exclusive, 
2d  person, 
3d  person. 

Distinctive  Features.  The  Maya  pronoun  presents  some  dis- 
tinctive features.  Among  these  is  the  use  of  two  different  sets  of 
pronouns  for  active  or  transitive  verbs  and  neutral  or  intransitive 

*  Beltran  (§§  32-47)  gives  the  following  pronouns: 

1.  Demonstrative  2.  Demcnetralwe  3.  Mixed 

ten  toon  en  on  in  ka 

tet§         te-  -e§  et§  e§  a  a-  -e& 

lai  lo--ob  lailo  ob  u  u--ob 

4.  Mixed  with  vowel  stems  6.  Reciprocal 

w  ka  inba  kaba 

aw  aw--e§  aba  aba--e& 

y  y- -ob  uba  uba-  -ob 

It  will  be  seen  that  these  five  narrow  down  to  the  two  given  here,  the  two 
Demonstratives  being  the  verbal  pronoun  and  the  verbal  pronoim  compounded 
with  t,  the  two  Mixed  being  the  nominal  pronoun  with  consonant  and  vowel 
stems  and  the  Reciprocal  being  the  nominal  compounded  with  ba.   He  makes 
a  distinction  (§  61)  in  the  nominal  pronoun  in  the  3d  person  singular  between 
that  used  in  the  present  tense  where  he  uses  lai  and  in  the  preterit  and  futiu^ 
where  he  has  the  usual  form,  u; 
lai  kambesik 
u  kambesah 
bin  u  kambes 

1  see  no  reason  for  this  change  which  he  calls  ''  mi  nueva  correccion" 
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forms.  There  is  an  irregularity  of  usage  of  the  two  sets  of  pronouns 
dependent,  in  many  eases,  upon  tense.  Another  uncommon  feature 
is  the  association  of  forms  characterizing  different  tjrpes  of  verbs. 

Number.  In  both  pronouns  there  is  a  singular,  dual,  and  plural.^ 
In  actual  conversation  the  distinction  between  the  dual  and  plural 
is  very  seldom  made. 

When  the  verbal  pronoim  is  used  as  an  object  there  is  no  form 
to  express  the  3d  person  singular.  When  this  form  is  used  as  the 
subject  of  an  intransitive  verb  in  the  past  tenses  an  i  is  used  to 
express  the  3d  person. 

kim-en,  1  died.  klm-i,  he  died. 

A  demonstrative  (leti  or  leeti)  is  sometimes  used  when  special 
emphasis  is  laid  upon  the  3d  person.^ 

Persons  Expressed.  In  the  nominal  pronoun  all  three  persons 
are  expressed.  The  inclusive  and  exclusive  forms  of  the  dual  and 
plural  of  the  verbal  pronoun  are  not  differentiated  whereas  in  the 
nominal  pronoun  there  are  different  forms  marking  the  inclusion 
or  the  exclusion  of  the  person  addressed :  —  we,  meaning  you  and 
I,  or  we,  meaning  he  and  I.  As  in  the  case  with  the  dual  and  plural 
the  distinction  between  the  inclusive  and  exclusive  forms  is  made 
very  seldom  in  actual  conversation.^ 

It  will  be  noted  that  in  the  plural  of  the  nominal  pronoun  both 
a  prefix  and  a  suffix  are  used  and  that  the  second  and  third  persons 
plural  have  the  same  form  prefixed  as  that  of  the  singular  with  the 

*  Beltran  (§§  225-227)  notes  the  dual  and  plural  forms  in  only  two  cases, 
and  he  does  not  fail  to  mention  the  difference  between  the  forms  of  the  verbal 
pronoun  in  -on  and  the  -one§  as  seen  in  koon,  come  (dual)  and  kooneS, 
come  (plural).  There  may  also  be  a  distinction  between  the  dual  and  plural  of 
the  second  person  as  shown  by  his  forms  ko§  (cox)  for  the  dual  and  ko&e§ 
(coxex)  for  the  plural. 

«  The  early  Spanish  grammars  have  lai  for  the  demonstrative  of  the  3d  per- 
son.  Palma  y  Palma  (p.  209,  210)  has  the  form  leti.   He  considers  this  the 
pronoun  of  the  3d  p>erson  which  contracts  to  i  in  some  cases; 
nak  leti  or  nak-i  he  ascended. 

Lopez  (§  49)  has  lai,  lei  or  leti,  laiob,  letiob  or  leobti  for  the  3d  person, 
singular  and  plural. 

*  The  Huasteca  has  the  inclusive  and  exclusive  forms  for  the  nominal  pro- 
noun. These  forms  undoubtedly  exist  in  many  of  the  other  dialects  of  the 
Maya  stock. 
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addition  of  the  suflSx,  -e§  for  the  second  person  and  -ob  for  the 
third  person.  The  -e§  is  also  used  alone  in  the  second  person  plural 
of  the  verbal  and  is  found  in  the  first  person  plural  compounded 
with  -on,  the  regular  verbal  pronoun  for  the  first  person,  dual  and 
plural. 

There  is  no  way  to  make  clear  without  the  use  of  the  demon- 
strative the  distinction  in  the  pronoun  between  a  singular  subject 
with  a  plural  object  and  a  plural  subject  with  a  singular  object,  as 
'^he-hit  them''  and  'Hhey  hit  him.'' 

Pronoun  with  vowel  stems.  When  the  root  or  stem  begins 
with  a  vowel  a  semi-  vowel  is  infixed  between  the  nominal  pronoun 
and  the  stem  with  the  exception  of  the  first  person  plural.  This 
vowel  is  w  in  the  first  person  singular  and  the  second  person  singu- 
lar and  plural  and  y  in  the  third  person  singular  and  plural.  These 
vowels,  when  they  occur  here,  may  have  had  a  phonetic  origin  but 
a  syntactic  relation  is  shown  at  the  present  time  by  the  fact  that 
the  w  changes  to  y  in  the  third  person.^ 

*  Coronel  and  the  other  early  grammarians  give  special  forms  for  the  pro- 
noun when  used  with  vowel  stems.  These  forms  agree  in  the  main  with  those 
found  at  the  present  time.  It  should  be  noted  that  the  form  for  the  first  per- 
son plural  does  not  differ  from  the  same  form  used  with  consonant  stems, 
thus  agreeing  with  Beltran  in  saying  that  no  semi-vowel  is  added  in  the  first 
person  plural.  The  distinction  made  by  them  between  the  first  and  second 
person  singular  by  the  use  of  the  regular  form  of  the  pronoun  for  the  second 
person  and  the  semi-vowel  alone  in  the  first  person  is  probably  incorrect  as  1 
found  the  pronoun  of  the  first  person  singular  (in)  always  retained  and  used 
with  the  semi-vowel,  w.  These  points  are  made  clear  by  the  following  com- 
parison between  the  early  forms  and  those  used  at  the  present  time; 

Corouely  etc.  A,M.T, 

w-atan  in  w-Atan 

a  w-atan  a  w-atan 

y-atan  u  y-atan  or  y-atan 

k-atan  Ic-atan 

a  w-atan-e§  a  w-atan-e§ 

y-atan-ob  u  y-atan-ob  or  y-atan-ob 

Zavala  (p.  13)  gives  the  two  forms  for  the  1st  person  singular; 
w-atan  and  in  w-atan,  w-al,  in  w-al, 

and  two  for  the  third  person; 

y-atan  and  u-y-atan,  y-al,  u  y-al. 

Palma  y  Palma  (p.  147  and  p.  213-215)  has  the  same  forms  as  those  given 
here,  using  the  u,  however,  instead  of  the  w.  He  finds  fault  and  quite  correctly, 
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Verbal  Pronoun.  This  is  found  in  the  following  places: 

1.  Subject  of  the  intransitive  verb  in  the  past  tense. 

2.  Object  of  intransitive  verbs. 

3.  With  verbs  of  Class  IV. 

It  may  stand  alone  only  when  compounded  with  t  or  te  as  t-en, 
t-eti,  t-o(o)n.  These  forms  are  used  as  a  demonstrative  pronoun 
when  emphasis  is  desired  and  especially  in  answer  to  questions;  ^ 

The  verbal  pronoun  may  be  compounded  with  ka  which,  as 
pointed  out  by  Seler  (p.  98,  99),  serves  as  a  conjunction,  a  rela- 
tive.  This  ka  combines  with  the  pronoun  into  k-en,  k-et§,  etc. : 
ten  ken  in  Nakuk  Pech,  I,  who  am  here,  1  am  Nakuk  Pec^. 

with  the  forms  of  the  pronoim  given  by  the  early  grammarians  as  used  with 
vowel  stems. 

Lopez  (§  172)  agrees  with  the  forms  given  here. 

San  Buenaventura  uses  the  semi-vowel  with  vowel  verbs  even  when  the 
nominal  pronoun  follows  the  verbal  stem; 

wokol-in-kah. 

Beltran  (§  45)  finds  fault  with  this  with  good  reason. 

^  Beltran  (§  160)  uses  the  same  form  in  answer  to  a  question; 

ma  eS  hantik  wah  la,  who  is  eating  the  tortilla? 
ten  hantik,  1  am  eating  it. 

He  also  (§  32)  makes  this  form  compounded  with  t  his  first  pronoim  which  he 
calls  Demonstrative.  He  uses  it  in  his  2d,  3d,  and  4th  Conjugations  as  the 
subject  of  the  verb  in  the  present  and  imperfect  tenses; 

ten  kambesik  ten  oikik  ten  lr««antiir 

In  the  Maya  as  spoken  at  Valladolid  at  the  present  time  the  nominal  pro- 
noun would  be  used  compounded  with  its  time  particles  for  the  present  and 
past.  As  noted  above,  the  forms  of  the  verbal  pronoun  compounded  with  t 
have  the  meaning  of  a  demonstrative; 

ten  kambe-s-ik,  1  am  the  one  who  is  showing  something. 

The  fact  that  Beltran  uses  the  nominal  pronoun  in  the  preterit,  pluperfect,  and 
his  two  futures  shows  that  he  has  no  warrant  for  using  the  verbal  pronoun  in 
the  present  and  imperfect. 

San  Buenaventura  incorrectly  uses  the  forms  ten,  tet§,  etc.  as  the  forms  of 
the  verb  "  to  be."   Beltran  (§  32)  does  not  agree  with  this. 

Seler  (p.  73)  notes  the  use  of  the  verbal  pronoun  with  a  **  supporter  "  t  or  te. 
He  (p.  79)  points  out  the  mistake  of  San  Buenaventura  in  considering  the  te 
as  a  verb.  He  bases  his  objection  on  the  fact  that  it  does  not,  as  a  rule,  have 
tense  characters. 

Lopez  (§§  48,  49)  gives  the  personal  pronoun  in  the  nominative  as  ten,  teti, 
etc. 
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Nominal  Pronoun.    This  is  found  in  the  following  places: 

1.  Subject  of  all  transitive  verbs. 

2.  Subject  of  the  present  and  future  of  intransitive  verbs. 

3.  Possessive  pronoun. 

Time  Particles.  These  time  particles  of  the  pronoun  have 
not  been  recognized  as  such  in  any  of  the  Maya  grammars.^  It  is 
not  without  ample  verification  of  the  data  collected  in  Yucatan 
and  among  the  Lacandones  that  I  venture  to  suggest  the  presence 
of  a  full  set  of  time  particles  for  the  nominal  pronoun.  These  are 
prefixed  to  the  forms  of  the  pronoun  and  are  sometimes  so  closely 
joined  to  the  pronoun  by  phonetic  changes  that  it  is  difficult  to 
separate  them  from  the  form  of  the  pronoun.  In  general,  it  can 
be  said,  that  the  uncontracted  forms  are  most  common  among  the 
Mayas  as  well  as  among  the  Lacandones.  The  uncontracted  forms 
seem  to  have  been  earlier  than  those  where  contraction  has  re- 
sulted. Among  the  Mayas  near  Valladolid  the  contracted  forms 
were  used  almost  exclusively. 

The  time  particles  seen  in  the  1st  person,  dual  and  plural,  usu- 
ally remain  unchanged.  The  contractions  of  these  particles  with 
the  pronoun  are  shown  here. 

Contraction  of  time  particles.    Present,  tan,  may  contract  with 

the  pronoun  as  follows: 

Consonant  Stems  Vowel  Stems 

tan-in  into  t-in  tan-in  w-atan  into  t-in  w-atan,  my  wife, 

tan-a  into  t-an  ^  tan-a  w-atan  into  t-an  w-atan. 

tan-u  into  t-un  tan-u  y-atan  into  tan  y-atan. 

tan-k  remains  tan-k  tan-k  atan  remains  tan-k  atan. 

Ei  or  k  contracts  with  the  pronoun  as  follows: 

kl-in  into  k-in. 
kl-a  into  k-a. 
kl-u  into  k-u. 
kl-k  into  q. 

*  Lopez  (§  72),  speaks  of  the  ki-  used  with  the  pronoun  for  the  present  and 
ti-  for  the  past,  giving,  respectively,  kin,  ka,  ku  and  tin,  ta,  tu. 

'  Lopez  (§  163)  makes  this  contraction  ta  instead  of  tan,  tu  instead  of  tun, 
resulting  in  the  same  forms  as  the  contraction  seen  in  the  past  tense  of  t  or  ti 
and  the  pronoun  into  ta  and  tu.  In  the  1st  person,  singular,  the  resulting  forms 
in  the  present  and  past  agree,  tan-in,  and  t-in  both  giving  tin.  In  all  the  other 
persons  the  forms  in  the  present  and  past  do  not  agree. 
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Past,  t,  forms  with  the  pronoun  the  following . 

t-in  remains  t-ln  or  t'-in. 
t-a  remains  t-a  or  t'-a. 
t-u  remains  t-u  or  t'-u. 
t-k  becomes  t*. 

o'ok  may  contract  with  the  pronoun  as  follows: 

3>ok-in  into  o'-ln. 
o'ok-a  into  o'-a. 
3>ok-u  into  3'-u. 
o'ok-k  becomes  o'oq. 

Future,  he,  may  contract  with  the  pronoun  as  follows: 

he-in  into  h§-n. 
he-a  into  b-a. 
he-u  into  h-u. 
he-k  remains  he-k. 

A  more  detailed  consideration  of  these  particles  will  now  be 
attempted. 

Present  time.  This  is  expressed  in  the  pronoun  by  the  Indians 
with  whom  I  worked  by  the  particle  tan.^  The  imion  of  this  par- 

^  The  early  Spanish  grammars  do  not  recognize  these  time  particles.  Bel- 
tran,  however  (§  262)  notes  the  particle  tan  as  expressing  present  time.  He 
does  not  speak  cf  the  contracted  forms.  The  Motul  Dictionary  has  the  follow- 
ing entry  under  tan,  "  presenciay  tin  tan,  ta  tan,  tu  tan."  Perez  (1866-1877) 
has  the  following,  "Tan,  verbo  impersonQl:  el  ado  6  capacidad  de  hacer  6  ejecutar. 
Tan  u  tal,  esid  inniendo.*'  This  would  seem  to  show  that  the  uncontracted 
forms  were  employed  in  early  times. 

The  Ticul  dictionary  (Perez,  1898)  gives  the  following  under  tan,  "en 
presenciaj  can  tin,  ta,  tu,  se  usa  tin  tan,  en  mi  presencia,  ante  mt." 

San  Buenaventura  (fol.  19)  gives  the  particle  tan  as  always  prefixed  to  the 
active  verb  in  ik: 

tan  in  kambesik,  ]  am  showing  something. 

This  indicates  that  the  uncontracted  form  was  in  good  use  in  his  time. 

Cruz  (1912)  frequently  uses  the  uncontracted  form  of  the  nominal  pronoun 
with  tan  in  his  examples  of  the  present  tense.  He  is  more  inclined,  however, 
to  employ  it  with  a  negative; 

ma  tan  a  betik,  you  are  making  nothing. 

baa§  ten  tan  u  k&nik,  why  does  he  not  learn? 

Palma  y  Palma  (p.  177)  uses  the  forms  tin,  tan,  tim,  etc.,  for  his  transitive 
verbs  in  the  present  tense.  These  are  undoubtedly  the  contracted  forms  of 
tan-in,  tan-a,  tan-u  as  he  specifically  mentions  (p.  177)  these  forms  compounded 
with  taan.  His  interpretation  of  tin,  however,  differs  from  the  one  given  here. 
He  states  that  it  is  formed  from  ti  "  cuando  se  dice  al  par  d  d.  .  ,  ,  Tin  en  el 
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tide  with  the  pronoun  is  seen  above.  Tan  seems  to  convey  the 
idea  of  continued  action  in  the  present: 

tin  (tan-in)  gotik  t§e,  I  am  now  cutting  wood  or  1  am  now  engaged  in  the 

act  of  cutting  wood, 
tan-k  han-al,  we  are  eating,  we  are  engaged  in  the  act  of  eating, 
tun  (tan-u)  wen-el,  he  is  sleeping. 

With  vowel  stems,  where  y  is  the  semi-vowel  added  only  in  the 
3d  person,  the  form  of  the  pronoun  of  this  person  with  tan  shows 
the  dropping  of  the  u,  the  true  pronoun,  and  the  tan  is  retained: 

tan  yooqot,  he  is  dancing. 

rather  than 

tun  (tan-u)  yooqot. 

which  might  be  expected. 

The  use  of  tan  with  the  pronoun  to  express  present  time  seems 
to  be  less  common  in  many  parts  of  the  peninsula  than  the  use  of 
the  ki-  or  k-  compounded  with  the  nominal  pronoun.^  This  form  is 

presente  de  indicativo  iavto  se  piiede  copsiderar  aincapa  deUln,  como  de  taan  In. 
Ti  in  betik.   Esto  vak  lo  hago.   Taan  in  betik.   Esto  vaU  lo  estoy  hacienda" 

Lopez  (§§  158,  163),  in  writing  of  synalephe,  uses  as  illustrations  forms  in 
tan: 

tin  bin  for  tan  in  bin,  1  am  going. 

tin  hanal  for  tan  in  hanal,  1  am  eating. 

He  makes  no  mention  in  any  other  part  of  his  grammar  of  this  use  of  tan  in  the 
present  tense. 

^  Belt  ran  (§  161)  gives  the  form  ki  as  denoting  present  time  when  com- 
pounded with  the  nominal  pronoun.  He  often  uses  his  pronoun  t-en,  t-et&,  etc., 

with  this; 

ten  ki-in  wal-ik,  contracting  to  ten  kin  walik,  ]  am  saying  it. 
He  repeats  the  same  form  (§  34)  in  the  preterit; 

ten  kin  yakunah,  J  loved  someone. 
These  sentences  should  more  properly  be  translateU; 

1  am  the  one  who  is  talking. 

1  am  the  one  who  loved  someone. 

In  §  101  he  states  that  the  particle  ki  appears  as  if  it  were  a  pronoun  but  it  is 
merely  used  for  ornament  or  for  greater  signification  and  denotes  present  time. 
Here  he  uses  it  without  the  verbal  pronoun  compounded  with  t,  as  above,  but 
notes  that  it  combines  with  the  nominal  pronoun  into  k-in,  k-a,  k-u,  etc. 

Palma  y  Palma  uses  the  forms  in  k-.  He  states  (p.  171)  that  it  indicates  ac- 
customed action; 
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recognized  at  Valladolid  but  is  far  less  common  than  that  with 

tan. 

The  forms  in  k-  or  Id-  seem,  in  some  cases,  to  express  the  idea 

of  a  potential  mood  when  used  with  the  future  stem  in  -e: 

k-in  put§-e,  I  may  strike  it. 

k-in  hant-e,  I  may  eat  it. 

tuuS  k-a  bin,  where  may  you  be  going,  where  are  you  going? 

The  contrast  between  the  use  of  tan  and  k  with  the  nominal  pro- 
noun is  seen  in  the  following: 

le  wlnik  k-u  tal,  the  man  is  going  to  come,  the  man  may  come. 

le  winlk  t-un  (tan-u)  tal,  the  man  is  coming,  the  man  is  in  the  act  of  coming. 

When  k-  or  ki-  is  used  the  idea  may  in  some  cases  be  translated 
by  the  Spanish  term  "d  reces,"  sometimes. 

Future  time.  This  may  be  expressed  by  the  nominal  pronoim 
compounded  with  the  particle  he.  The  uncontracted  forms  are 
foimd  in  use  among  the  Mayas  as  well  as  among  the  Lacandones. 
The  contracted  forms  are  shown  above.  Here,  as  in  the  case  with 
the  present  particle,  tan,  the  first  person,  dual  and  plural,  does 
not  show  contraction.  I  have  been  imable  to  find  the  derivation 
of  this  particle.  Undoubtedly  this  he,  as  in  the  case  of  the  tan  and 
o'ok,  is  derived  from  a  former  stem.^ 

t-in  be-t-ik,  1  am  doing  it. 
k-in  be-t-ik,  1  am  accustomed  to  do  it. 
k-in  bin,  1  am  accustomed  to  go. 
Zavala  uses  the  forms  in  k  for  the  present,  both  of  the  transitive  and  in- 
transitive; 

k-in  naak-al,  1  am  climbing. 
k-in  kanan-t-ik,  1  am  guarding  it. 
Lopez  follows  Beltran  and  uses  the  forms  in  k-  or  ki-  with  the  nominal  pro- 
noun. He  uses  it  always  in  combination  with  the  verbal  pronoun  with  t-;  ten, 
tet§,  etc. 

Martinez  thinks  that  the  k-in  is  a  contraction  of  ka-in. 
*  This  particle  for  future  time  may  be  a  late  development.  Whereas  tan,  t, 
and  o'ok  are  mentioned  by  the  early  wTiters  as  having  some  time  significance 
1  have  found  this  future  time  particle,  he,  given  only  by  several  of  the  later 
authorities. 

Cruz  (1912)  has  the  following; 

he  in  3ilEti,  1  shall  give  it. 
Ruz  (1844,  p.  88)  has  the  following; 
ten  he  in  binel,  1  shall  go.  k-toon  he  k  binel,  we  shall  go. 

tetS  he  a  binel,  thou  wilt  go.  tee§  he  a  binel,  you  will  go. 

letile  he  u  binel,  he  will  go.  leti  le-ob  he  u  binel,  they  will  go. 
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hta  (he-in)  bin-[el]-e,  1  shall  go. 

he-k  han-al-e,  we  shall  eat. 

hu  (he-u)  han-t-ik-e  (han-t-k-e),  he  will  eat  something. 

Past  time.  This  is  expressed  in  the  nominal  pronoun  with  the 
particle  t.  This  t  unites  with  the  pronoun  as  we  have  shown  above 
(p.  44).  The  resulting  form  for  the  first  person  singular  t-in  is  the 
same  as  that  for  the  present  pronoun  with  tan,  tan-in  contracting 
to  t-in.  The  history  of  the  two  forms  is,  however,  entirely  diflfer- 
ent.  It  may  be  possible  that  the  form  expressing  past  time  is  pro- 
nounced with  a  slightly  more  explosive  character  to  the  initial  t 
than  is  given  to  the  same  form  expressing  present  time.  In  the 
first  person  dual  and  plural  there  is  an  unusual  change.  The  pro- 
nominal prefix  k  is  dropped  and  the  sign  of  the  past  (t)  is  changed 
to  the  fortis  (f).  There  is  necessarily  a  slight  hiatus  in  this  form 
before  the  explosive  t  and  the  initial  consonant  sound  of  the  ver- 
bal stem.^ 

t-in  or  t'-in  put§-ah,  I  hit  something, 
t'  (t-k)  han-t-ah,  we  ate  something. 

This  t,  expressing  a  past,  is  undoubtedly  the  same  as  that  foimd 
used  directly  with  the  intransitive  verb  (p.  72) :  * 

t-bin-en,  I  went.  t-han-en,  1  ate. 

The  prefix  o'ok  is  used  with  the  nominal  pronoun  to  convey  the 
idea  of  action  just  completed.'   This  o'ok  is  the  root  of  the  verb, 

Lopez  (§  107)  writes;  "  En  vez  del  ftUuro  imperfedo  de  indicativo  «c  uaa  fre- 
cuentemente  el  preaente,  anteponiindale  la  particula  he  seguida  de  los  pronombres 
in,  a,  u,  etc.  y  posponi&ndole  una  e: 

he  in  betike,  1  shall  do  it. 

Martinez  has  suggested  to  me  that  he  is  a  contracted  form  of  helel,  now, 
to-day.    He  does  not  consider  the  forms  in  he  good  Maya. 

The  Motul  and  Ticul  dictionaries  give  he  as  meaning  **  el  gue^  la  que^  lo  que^ 

*  Palma  y  Palma  (p.  212)  accepts  this  time  particle  compounded  with  the 
nominal  pronoun.  In  the  1st  person  plural,  however,  he  gives  k  or  ka  instead 
oft'. 

Lopez  (p.  50)  has  t  in  this  place  but  makes  no  mention  of  it  being  the  fortis. 
Martinez  consider  this  t  stands  for  ten. 

*  Compare  Beltran,  §  85.  This  tense  sign,  t,  should  not  be  confounded  with 
ti  or  t,  meaning  ''  to ''  and  given  in  the  early  Spanish  grammars  as  the  sign  cf 
the  dative. 

'  Beltran  (§  85)  also  uses  the  verb  o'ok  for  a  preterit  with  transitive  and  in- 
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"  to  finish  or  complete."  This  is  added  directly  to  the  forms  of  the 

pronomi.    Here,  again,  the  Lacandones  and  many  of  the  Mayas 

use  the  imcontracted  forms.    The  contracted  forms  used  by  some 

are  seen  above.   The  only  xmusual  contraction  is  that  for  the  first 

person  dual  and  plural  where  o'ok-k  becomes  o'oq,  the  two  k 

sounds  making  a  velar  k  (q).   The  verb  is  used  in  the  present 

stem  with  o'ok: 

3>in  (o'ok-in)  wen-el,  1  have  just  been  sleeping. 

3>oq  (o'ok-k)  han-t-ik,  we  have  just  been  eating  something,  or  we  have 
finished  eating  something. 

Case.  It  is  only  in  the  pronoun  that  we  have  any  suggestion 
of  case  in  Maya  and  even  here  there  are  only  three;  —  subjective, 
objective,  and  possessive.  The  oblique  cases  are  all  expressed  by 
prepositions. 

Svbjective.   The  subject  of  the  verb  is  always  expressed  by  the 

pronoun  even  when  there  is  a  noun  for  the  subject.   This  subject, 

the  nominal  pronoun,  is  really  a  possessive: 

wlnik  u  put&-ik  Pedro,  or  u  put§-ik  wlnik  Pedro,  the  man  is  hitting  Petev, 
literally,  the  man,  lus  hitting  something,  Peter. 

Objective.    The  forms  of  the  verbal  pronoun  are  used  as  the 

object: 

tin  put§-ik-et§,  1  am  hitting  you;  literally,  present  time,  1  am  hitting 
something,  present  time,  you;  or,  you  are  the  object  of  my  hitting. 

In  the  future  the  -e,  the  sign  of  this  tense,  is  placed  at  the  end 
of  the  form: 

hu  putS-ik-en-e,  he  will  hit  me. 

transitive  verbs.    He  does  not  mention  the  contracted  forms  made  with  the 
nominal  pronoun; 

3'ok  u  hantik,  he  ate  it,  (ya  h  comid)^ 
3*ok  u  lubul,  he  fell  {ya  acahd  de  caer). 
Coronel  and  San  Buenaventura  (fol.  17)  show  the  form  o'ok  in  an  example 
which  they  both  give  to  illustrate  the  statement  that  the  -ik  form  is  used  when 
an  active  verb  follows  a  neuter  and  the  latter  does  not  denote  action; 
3'oki  in  kanlk  paialtSi,  acab4  de  aprender  d  rezar. 
Lopez  (§  106)  states  that  the  form  in  o'ok  is  used  "  con  mucha  frecuencia  *' 
as  a  preterit  perfect;  "  qve  significa  terminar,  acabar  y  ya  "; 

han-en,  yo  comi.  3'ok  in  han-al  ya  cami. 

He  has  another  form  with  o'ok  combined  with  Hi  to  form  the  pluperfect.  I 
did  not  find  this  form. 

3'okili  in  banal,  1  had  eaten. 
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The  indirect  object  is  expressed  by  the  particle  t  and  the  verbal 
pronoun: 

tin  3'ib-t-ik-t-etS,  contracted  to  tin  o'ib-t-etS,  I  am  writing  something  to 
you. 

Possessive  Pronoun.  The  nominal  pronoun  is  really  a  posses- 
sive and  is  naturally  used  to  express  possession.  There  is  little 
doubt  that  the  possessive  idea  is  uppermost  even  in  the  use  of  this 
nominal  pronoun  with  a  finite  verb.* 

tin  (tan-in)  Sotik  t§e,  1  am  cutting  wood;  literally,  in  present  time,  my  cut- 
ting something,  in  present  time,  wood. 

The  forms  of  the  nominal  pronoun  used  to  convey  the  idea  of 
possession  are  attached  to  the  name  of  the  object  possessed  rather 
than  to  that  of  the  possessor; 

u-huun  Juan,  John,  his  book, 
u  peq  winik,  the  man's  dog. 

With  nouns  beginning  with  a  vowel  the  nominal  pronoun  of  the 
third  person  (u)  is  often  dropped  when  the  semi- vowel  is  added. 
There  is  no  cause  for  confusion  in  this  as  y  is  only  added  in  the  3d 
person: 

u-y-otot§,  becomes  y-otot§,  his  house. 

Natural  possession.  There  is  another  form  indicating  possession 
made  by  prefixing  the  usual  form  of  the  nominal  pronoun  to  the 
name  of  the  object  possessed  and,  at  the  same  time,  suffixing  the 
particle  -11  to  the  same  word.  This  indicates  in  most  cases,  not 
so  much  possession,  as  a  natural  and  often  inseparable  relation- 
ship between  the  possessor  and  the  thing  possessed.  The  possessor 
is  very  often  an  inanimate  object:  ^ 

^  Lopez  (§  56)  seems  to  fail  to  recognize  the  idea  of  possession  when  these 
forms  are  used  as  the  subject  of  the  verb.  He  calls  this  pronoun  "mixed" 
^'porqtie  se  usa  indistintamente  como  pronombre  personal  y  como  adjecHvo 
posesivo. 

in  qat  in  hant  in  wah,  quiero  comer  mi  pan, 

donde  tenemos  el  pronombre  in  empleadoy  en  el  primer  casOf  como  personal  yen  el 
segundo,  como  posesitfo.** 

*  Seler  (p.  115)  writes  in  this  connection,  "/m  Maya  wird  dabei,  wenn  der 
betreffende  Gegensiand  zu  einer  drilten  Person  gehdrt  und  diese  dritte  Person 
ausdrucklich  genannt  ist,  das  Possessivprdfix  der  driUen  Person  als  uberflHssig 
night  ge^etzt." 
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u-ha-il  tS'en,  the  water  of  the  well. 

u-na-il  Chlchen,  the  houses  of  Chichen,  more  properly,  u-na-U-ob. 

u-na-il  wlnik,  the  houses  for  the  men. 

uo'on-il  k6  the  gun  for  deer. 

Demonstrative  Pronoun.  This  is  found  in  three  forms.  There 
is  no  well  developed  system  defining  the  noun  in  relation  to  the 
speaker,  the  person  addressed,  and  the  person  spoken  of.  The 
demonstrative  roughly  corresponds  to  the  Spanish,  este,  eae,  and 
aqud.  I  am  inclined  to  think,  however,  that  this  similarity  is  more 
apparent  than  real  and  that  there  are  distinctions  in  the  three 
sets  of  forms  which  will  come  out  later. 

The  demonstrative  is  expressed  by  the  suffixes  -a,  -o,  and  -e; 
the  first  denoting  "  this  one  here,"  the  second,  "  that  one  there," 
and  the  third,  "  that  one  at  a  distance."  When  one  of  these  is 
found  it  is  always  in  connection  with  the  prefix  1€,  itself  a  demon- 
strative or  a  sort  of  definite  article.  The  latter  is  sometimes  used 
alone: 

1€  wlnik-a,  this  man  here. 

1€  winlk-o,  that  man  there,  pointing  to  the  place. 

1€  winlk-e,  that  man  at  an  distance. 

The  prefix  1€-,  also  found  in  the  form  leeti  or  leti,  the  demon- 
strative of  the  3d  person,  is  used,  in  some  cases,  in  place  of  the 
personal  pronoun  with  past  tenses  of  the  intransitive: 
leeti  blni,  he  went  (usuaUy  written  lay  ti). 

The  same  form  is  used  redundantly  with  transitive  verbs  and  the 
nominal  pronoun : 

leeti  tu  put§-ob,  he  hit  them,  more  correctly,  put§-ah-ob. 
leeti-ob  tu  put§-ob,  they  hit  them. 
ma§  putSe,  who  hit  him? 
leeti  putge,  he  hit  him. 

The  demonstrative  particles  are  also  used  with  l€,  as  t€-la,  t§-lo, 
and  te-le  contracted,  in  some  cases,  into  t-la,  t-lo,  t-le.* 

Reflexive  Pronoun.  This  is  made  by  adding  the  particle  -ba 
to  the  usual  forms  of  the  nominal  pronoun.    This  is  best  seen  in 

*  The  Spanish  grammars  give  only  the  forms  t6-la  and  td-lo.    Beltran 
(§  145)  notes  the  syncopation  of  the  e  into  t-la,  t-lo,  and  they  note  that  with 
le  an  e  is  added  to  the  noun; 
le-peq-e,  that  dog. 
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transitive  verbs  with  the  nominal  pronoun  as  subject  and  the 
same  form  repeated  as  the  object; 

tin  put§-k-im-ba,  contracted  from  putS-ik-ln-ba,  1  am  hitting  myself. 

The  n  changes  for  euphony  to  m  as  Chilam  Balam  for  Chilan 
Balam.  It  should  be  noted  that  the  verbsil  pronoun  is  not  used  as 
the  object  as  might  be  expected.    In  a  past  tense  we  have 
tin  put§-im-ba,  1  hit  myself. 

The  normal  form  does  not  seem  to  be  used.   This  would  be 
tin  put§-ah-in-ba. 

The  reflexive  is  also  seen  in  the  form 

tin  nao'-k-im-ba,  1  approach,  literally,  my  nearing  it,  my,  myself. 

Reciprocal  Pronoun.  This  relation  is  expressed  by  the  par- 
ticle tan-ba  or  ba-tan:  ^ 

u  ba-tan-ba-ob,  entre  si  miamos. 

tun  put§-k-u-tan-ba-ob,  they  are  hitting  one  another. 

Interrogative  Pronouns.  These  end  in  §  and  occur  at  the  be- 
ginning of  the  sentence: 

maS  il-et§,  who  saw  you? 

maS  ta-wil-ah,  whom  did  you  see? 

baa§  ta-o'ibol-t-ah,  what  do  you  desire? 

tuuS  ka-bin,  where  are  you  going? 

maS  meya-n-ah-i,  who  worked? 

baa§  ta-mls-t-ah/what  are  you  sweeping? 

THE  VERB 

Classification. 
I.   Action  or  state  in  -al,  -el,  -il,  -ol,  -ul. 
(a)  Pure  action  or  state. 
(6)  Causal,  s. 

Root  in  be. 

II.    '' Endowed  with  "  in -taJ. 

^  San  Buenaventura  states  that  tanba  is  used  as  a  reciprocal  in  the  2d  and 
3d  person  plural.  Beltran  (§  47)  correctly  adds  that  it  can  also  be  used  in  the 
1st  person  plural. 

Palma  y  Palma  (p.  216)  gives  the  reciprocal  pronoun  as  tam-ba; 
tin  qol-tam-ba. 
In  explaining  this  form  he  writes  '*  No  valCj  me  golpeo  d  miy  sino  me  goLpeo  con 
oiro  6  con  otroa  en  peka.'* 
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III.  Neuter  stems. 

(a)  Stem  alone. 

(b)  Agent,  t. 

Roots  in  kin  and  kun. 
Verbs  in  -ankiL 

IV.  Auxiliary  "  to  be  "  (verbal  pronoun). 

Root  in  yan. 

V.  Irregular  and  defective  verbs. 

It  does  not  seem  necessary  to  classify  the  verbs  into  the  four 
conjugations  according  to  the  methods  of  the  early  Spanish  gram- 
marians.^ In  place  of  these  conjugations  it  has  seemed  more  wise 
to  make  the  following  divisions:  *    * 

Class  I.  Verbs  in  -al,  -el,  -il,  -ol,  and  ul,  denoting  action  or 
state.  The  ending  in  -1  with  a  vowel  corresponding  to  that  of  the 
root  denotes  the  eflfect  of  the  action  or  state  upon  the  subject  of 
the  verb: ' 

tin  lub-ul,  I  am  falling,  literally,  1  am  affected  by  the  act  of  falling,  my  fall, 
tin  klm-il,  1  am  dying,  literally,  I  am  affected  by  the  act  of  death,  my 

death, 
tin  klm-8-il,  1  am  being  killed,  literally,  I  am  affected  by  someone  causing 

me  to  die,  my  caused  death, 
tin  wem-el,  1  am  descending,  literally,  1  am  affected  by  the  descent. 

*  The  Ist  Conjugation  of  Beltran  and  of  the  other  early  grammarians  is 
the  intransitive  verb,  and  their  2d,  3d,  and  4th  Conjugations  are  the  active 
or  transitive  verb.  There  is  a  general  correspondence  between  these  conjuga- 
tions and  the  classes  given  here.  The  Ist  Conjugation  is  my  Class  I  a,  the  2d 
is  Class  I  6,  the  3d,  composed  of  monosyllabic  stems,  is  Class  llla,  and  the 
4th,  made  up  of  polysyllabic  stems,  is  Class  III  b. 

For  a  comparison  of  the  forms  given  by  Beltran,  San  Buenaventura,  and 
Coronel  with  forms  found  today,  see  p.  286-289.  These  tables  have  been 
taken,  for  the  most  part,  from  the  paradigms  given  by  the  early  grammarians 
in  question.  A  few  forms  have  been  added  from  the  text  of  the  grammars. 
It  should  be  noted  that  the  forms  of  the  subjunctive,  infinitive,  and  optative 
have  been  omitted  as  forms  corresponding  with  these  are  not  generally  found 
among  the  present  Mayas. 

*  This  classification  has  been  briefly  outlined  in  Tozzer,  1912. 

'  For  skeleton  paradigms  of  the  various  classes  of  verbs,  see  p.  283-285. 

Lopez  (§§  70,  76),  following  the  analogy  of  the  three  Spanish  conjugations 
in  avj  er  and  ir,  makes  five  conjugations  of  the  verb  in  -1,  corresponding  to  the 
five  vowels  used  with  it. 
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These  verbs  may  be  further  divided  into  two  subclasses: 

(a)  Pure  action  or  state.    The  transitive  or  applicative  form  is 

made  by  dropping  the  suflSx  in  -1  and  adding  -ik  and  other  time 

particles  directly  to  the  root: 

tin  het-el,  1  am  performing  the  act  of  opening. 

tin  het-ik,  1  am  opening  something. 

tin  nao'-al,  1  am  approaching. 

tin  nao'-ik, )  am  approaching  something. 

tin  nao'-ah,  I  approached  something. 

(6)  Caasal  verbs.    These  make  the  transitive  or  appUcative 

form  by  dropping  the  suflSx  in  -1  and  adding  the  causal  s  before 

the  time  particles  of  the  verbal  st^m: 

tin  ban-al,  1  am  tumbling  down,  my  being  affected  by  the  tumble. 

tin  ban-s-ik,  I  am  causing  something  to  tumble  down. 

tin  kim-il,  ]  am  dying. 

tin  kim-s-ik,  )  am  causing  something  to  die,  1  am  killing  something. 

Root  in  be.  There  is  a  subdivision  in  Class  I  6.  A  large  number 
of  verbal  stems  are  made  by  adding  be,  the  root  of  the  verb  mean- 
ing '*  to  make ''  before  the  causal  and  the  transitive  endings,  -ik, 
-ah,  and  -e :  ^ 

tin  kam-be-s-ik,  1  am  teaching  someone,  1  cause  to  make  learn  someone, 
tin  kim-be-s-ik,  I  injure  someone,  I  cause  to  make  someone  die. 
tin  yah-be-s-ik,  ]  wound  someone,  1  cause  to  make  someone  wounded, 
tin  qin-be-s-ik,  1  sun  something,  1  cause  to  make  something  sunned,  1 

warm  something, 
tin  qiS-be-s-ik,  I  fill  something  with  thorns,  1  cause  to  make  something 

thorny. 

Some  of  these  verbs  more  properly  belong  in  Class  III  as  they 

are  also  used  with  the  sign  of  the  agent,  t: 

tin  qin-t-ik,  1  warm  something,  1  do  something  by  means  of  the  sun. 
tin  qiS-t-ik,  1  make  something  thorny,  I  do  something  by  means  of  thorns 

^  These  causal  verbs  with  be  form  the  2d  Conjugation  of  the  Spanish  gram- 
mars although  they  are  not  recognized  as  causal.  The  verb  used  in  the  para- 
digm for  this  Conjugation  is  kambesah  which  is  described  below. 

Seler  (p.  92,  93)  states  that  t  and  s  (z)  are  "  employed  with  passive  themes 
to  render  transitive  expressions."  His  examples  of  the  use  of  s  in  this  connec- 
tion show  the  causal  relationship  although  this  is  not  mentioned  by  him.  The 
following  sentences  with  his  translation  make  this  clear; 
kim,  to  die,  kim-s-ah,  to  kill. 
aak,  fresh,  green,  aakesah,  aksah,  to  water,  to  make  fresh. 

Lopez  (§  103)  has  much  to  say  concerning  the  forms  of  the  neuter  verb  in  -1 
and  the  corresponding  form  of  the  active  verb  in  -s-ik  but  no  mention  is  made 
that  this  s  is  a  causal. 
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This  same  root,  be,  is  sometimes  used  with  verbal  roots  or  nouns, 
the  sign  of  the  agent,  and  the  transitive  endings  to  denote  an  in- 
transitive idea.  The  root  or  noun  always  precedes  the  nominal 
pronoun:  ^ 

tal  tin  be-t-ik,  1  am  making  it  to  come,  1  am  coming. 

qai  tin  be-t-ik,  1  am  singing,  I  am  making  it  by  means  of  song. 

These  forms  are  exactly  equivalent  to  the  forms: 
tal-in-kah  or  tin  tal,  tin  qai. 

A  distinguishing  feature  of  Class  I  verbs  is  that  the  past  tense 

of  the  intransitive  is  formed  by  dropping  the  -1  of  the  present 

stem  and  adding  the  verbal  pronoun  directly  to  the  root: 

nao'-en,  1  approached,  literally,  I  am  an  approacher. 

em-et§,%e  \vent  down. 

kim-i,  he  died. 

ooq-on,  we  entered,  literally,  we  are  enterers. 

Thus  it  will  be  seen  that  all  verbs  of  Class  I  may  be  used  either 
in  the  intransitive  or  transitive  pr  applicative  according  to  the 
ending  employed;  the  first,  denoting  simply  the  effect  of  the  action 
or  state  on  the  subject,  and  the  second,  expressing  the  action  or 
state  as  directed  toward  an  object.  In  considering  the  intransitive 
and  transitive  by  themselves  this  subject  will  be  discussed  more 
fully  later  (p.  64). 

Class  IL  This  class  of  verbs  are  those  in  -tal  which  have  the 
meaning  "  endowed  with."  ^  They  are  intransitive  only  and  form 
the  past  in  1-ah  with  the  verbal  pronoun:  ^ 

*  Palma  y  Palma  (p.  172,  173)  gives  these  forms  and  comments  on  the  fact 
that  neither  Beltran  nor  San  Buenaventura  speak  of  them.  Palma  y  Palma 
uses  the  nominal  pronoun  compounded  with  k  in  his  form  with  be.  He  gives 
three  ways  of  saying,  "  1  am  going  "; 

bin-in-kah  tin  bin  bin  kin  be-t-ik. 

and  he  adds  **  todas  son  muy  corrientes.'*  It  is  quite  possible  that  the  form  used 
with  be  shows  a  late  development  in  the  language. 

2  Seler  (p.  81)  explains  these  forms  as  follows;  —  "  Es  lie^en  hier  alie  No- 
mina vor.  kuS,  das  ah  solches  im  heuiigen  Maya  nicht  mehr  existirty  eigenUich 
k*uS  zu  schreiheriy  entsprichl  dem  Qu^iche-Cakxhiquel  k'uS  und  heisst  *  HertJ* 
kah  isi  'das  Geseizle,  Gergriindete ^  die  Ansiedlungy  das  Dorf."  He  rep)eats  the  mis- 
take of  limiting  the  use  of  these  forms  with  the  verbal  pronoun.  In  the  present 
and  future  tenses  the  nominal  pronoun  is  used. 

3  Coronel  and  the  other  grammatists  have  a  rule  that  verbs  in  -tal  which 
have  an  1  in  the  root  form  the  past,  not  in  -lah,  but  in  -hi,  as  kul-tal,  kul-hi. 
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tin  ku&-tal,  1  am  living;  literally,  my  being  endowed  with  a  heart. 

ku&-l-ah-i,  he  lived. 

tin  kah-tal,  1  am  dwelling;  literally,  my  being  endowed  with  a  pueblo. 

kah-1-ah-en,  1  dwelt. 

tin  t&ui-tal,  1  am  hanging. 

The  same  suffix,  -tal,  is  found  with  verbs  of  Class  IV  and  with 
nouns  with  the  same  meaning  as  above: 

keel-en,  1  am  cold. 

keel-tal-en,  1  am  always  cold  ("  endowed  with  "  cold). 

kalan,  a  drunken  man. 

kalan-tal,  a  drunkard. 

Class  III,  This  class  is  composed  of  those  verbs  formed  from 
stems  which  are  nominal  in  character  and  which  have  been  called 
neutral.  These  verbs  may  or  may  not  be  monosyllabic  and  they 
have  no  uniform  ending  in  the  present  of  the  intransitive  as  those 
of  the  former  class.  The  distinction  between  this  class  and  Class  I 
is  seen  in  these  two  examples: 

Class     1.  tin  lub-ul,  J.  am  falling,  my  being  affected  by  the  act  of  falling, 

my  fall. 
Class  111.  tin  o'on,  I  am  shooting,  literally,  my  gunning. 

Other  examples  of  Class  III  follow:  * 

From  nai,  a  dream,  tin  nai,  1  am  dreaming,  my  dreaming, 
tub,  saliva,  tin  tub,  1  am  spitting,  my  saliva, 
qai,  a  song,  tin  qai,  1  am  singing,  my  song, 
baab,  a  crab,  tin  baab,  1  am  swimming,  my  crabbing. 

There  are  a  few  noun  stems  which  are  shortened  when  used  in 
the  transitive  with  -ik.  This  may  be  a  case  of  syncope  as  the  t  is 
retained :  ^ 

The  verb  kul-tal,  to  sit,  is  an  early  form  of  Ini-tal.  1  found  a  past  in  kul-h-i,  he 
sat  down,  but  the  more  common  one  follows  the  general  rule  above  and  we  have 
ku-1-ah-i. 

»  As  noted  by  Beltran  (§§  121,  122),  tSibal,  to  bite,  to  eat  meat,  from  tSi, 
mouth,  belongs  in  this  conjugation.  The  past  is  formed  in  the  regular  way  but 
the  passive  is  irregular; 

tSi-b-il,  1  am  being  bitten. 

Beltran  also  notes  (§  124)  the  possibility  of  confusion  in  the  verb  tukul. 
This  is  not  a  verb  of  Class  1  but  a  noun  meaning  "  thought,  idea  "  and  belongs 
in  this  conjugation.    The  past  is 
tukul-n-ah-en,  not  tuk-en. 

*  Compare  Beltran,  §  124. 
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p'ulut,  smoke,  tin  p'ulut,  1  smoke,  my  smoking. 

p'ulut-n-ah-en,  1  smoked. 

tin  p'ul-t-ik,  I  smoke  something,  I  fumigate^  for  p'nlut-ik. 

mulut,  a  wish,  tin  mnl-t-ik,  I  am  wishing  something,  for  mnlut-lk. 

The  distinguishing  feature  of  the  intransitive  of  these  verbs  is 
that  the  past  tense  is  formed  by  adding  n-ah  and  the  verbal  pro- 
noun to  the  root:  ^ 

nai-n-ah-en,  I  dreamed.  qai-n-ah-i,  he  sang. 

tub-n-ah-et§,  you  spat.  baab-n-ah-on,  we  swam. 

As  with  Class  I  this  class  may  be  subdivided  according  to  the 
method  of  making  the  present  and  future  stems  in  the  transitive 
or  applicative: 

(a)  Some  make  the  transitive  by  adding  the  -ik  of  the  present 
and  the  -ah  of  the  past  directly  to  the  stem: 

tin  3'on-ik,  1  am  shooting  something,  my  gunning  something. 

tin  loS-ik,  1  am  hitting  something  with  my  fist,  my  fisting  something. 

tin  putS-ik,  1  am  hitting  something  with  my  hand. 

(b)  Verbs  of  agent.  These  add  a  t  before  the  ending  for  the 
transitive:^ 

*  Seler  (p.  83)  calls  the  verbs  of  Class  1  "the  intransitive  verbs  proper" 
and  those  of  Class  III  "derived  intransitives."  He  points  out  that  the 
"intransitives  proper"  refer  to  "bodily  activity,  position  in  place,  changes 
in  time,  etc,"  but  he  fails  to  note  the  main  distinction  between  the  verbs  of 
these  two  classes,  namely  that  those  of  Class  I  express  actions  or  states  and 
those  of  Class  III  are  all  derived  directly  from  nouns.  Both  may  be  used  in 
the  transitive  and  intransitive. 

Lopez  (§  88)  fails  also  to  make  the  proper  distinction  between  verbs  of  Class 
1  and  Class  ]11.  He  recognizes  the  past  as  given  here  for  these  verbs  and  states 
that  all  neuter  verbs  not  ending  in  -1  make  the  past  in  n-ah. 

*  These,  in  general,  are  the  verbs  placed  by  the  early  grammarians  in  their 
4th  Conjugation.  Coronel  and  San  Buenaventura  (fol.  12)  are  not  consistent 
in  this  for  they  include  in  their  3d  Conjugation  some  verbs  in  t-ik.  Beltran 
(§§  118-120)  finds  fault  with  this  although  he  places  (§  298)  the  monosyllabic 
stems  which  form  the  past  in  t-ah  in  the  3d  conjugation.  He  also  places  here 
(§  59)  verbs  made  up  of  two  nouns.  These  correspond  to  the  verbs  of  agent 
with  t: 

Juan  u  bet§-qab-t-ah  u  mehen,  Juan  called  with  his  hand  to  his  son. 

He  also  follows  the  modem  practice  by  making  the  intransitive  form; 
bet§-qab-n-ah-i,  he  called  with  his  hand. 

He  explains  the  t  (§  296),  not  as  denoting  agent,  but  as  added  for  euphony 
{biten  sonido). 
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tin  mis-t-ik, )  am  sweeping  something,  my  doing  something  with  a  broom, 
tin  lat§-t-ah,  1  scratched  it,  from  lat§,  finger  nail. 
tin  qaq-t-ik,  1  am  roasting  it,  from  qaq,  fire. 

I  have  not  been  able  to  find  any  rule  to  determine  which  nouns 

made  into  verbs  of  Class  III  take  the  sign  of  the  agent  and  which 

do  not.   It  must  be  confessed  that  the  idea  of  the  agent  is  implied 

in  verbs  of  Class  III  a  quite  as  much  as  in  those  of  III  6. 

Class  III  a.  tin  o*on-lk,  I  am  doing  something  with  a  gun. 
Class  111  6.  tin  mis-t-ik,  1  am  doing  something  with  a  broom. 

Root  in  kin  and  kun.  All  adjectives  and  some  nouns  are  made 
into  transitive  verbs  of  Class  III  by  being  used  with  the  particle 
kin  or  kun,  evidently  meaning  "  to  make/'*  the  sign  of  the  agent 
and  the  usual  tense  endings:  ^ 

Seler  (p.  92)  states  that  the  t  denotes  compulsion; 

alkab,  speed.  tSuuk,  coal,  live  coals. 

in  alkab-t-ah,  1  made  him  run.  in  t§uuk-t-ah,  1  warmed  something. 

These  forms  are  much  better  explained  by  considering  the  t  as  agent; 
I  made  use  of  speed  for  something. 
1  made  use  of  live  coals  for  something. 

^  This  root,  unlike  be,  is  not  found  in  the  Spanish  dictionaries  in  this  sig- 
nificance. The  San  Francisco  and  Perez  give  the  verb  Icun,  kun-ah  meaning 
"  conjuror  hechizondo^  eiicantor.*'  Perez  gives  kin-il  as  meaning  "  herida 
recienie,*' 

*  Beltran  (§  91)  has  this  form  made  with  kun  or  yenkun  with  vowel  stems. 
He  does  not,  however,  give  the  sign  of  the  agent,  t.  He  places  these  verbs  in 
his  4th  Conjugation.  I  could  find  no  present  use  of  the  form  in  yenkun  for 
vowel  stems.  San  Buenaventura  (fol.  9b,  ob.)  and  Coronel  have  the  form  in  kun. 
San  Buenaventura  changes  the  kun  to  Idn  when  the  vowel  of  the  stem  is  o: 
t'on-tal,  to  lower  oneself.  t'on-kin-ah,  to  lower  something. 

Seler  (p.  92,  93)  explains  these  forms  made  with  kun  or  Idn  as  a  means  of 
deriving  a  transitive  idea  from  nominal  themes  in  the  same  way  as  using  ah 
which  has  already  been  discussed  (p.  56).  All  his  examples  are  in  the  past 
tense,  using  ab : 

in  yaab-lnm-ah,  1  multiplied  it.  in  Inil-ldn-ah, )  established  it. 

If  these  were  to  be  written  in  the  present  we  would  have; 

in  yaab-lnm-t-ik  in  Inil-kin-t-ik. 

and  they  would,  therefore,  have  to  be  explained  quite  differently  according  to 
Seler. 

Lopez  (§  95)  has  the  form  in  kun-s-ik  as  well  as  in  kun-t-ik.  The  first  is,  of 
course,  the  causal  and  the  second  is  that  of  the  agent.  He  gives  only  one  ex- 
ample of  the  use  of  the  causal  form; 

toh-lcun-s-ik,  to  erect,  literally,  to  cause  to  make  straight. 
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tin  plm-kun-t-ik,  1  strengthen  something,  I  make  something  by  means  of 

thickness, 
tin  keel-kun-t-ik-et§,  1  make  you  oold,  I  make  someone  by  means  of  cold. 

you. 
tin  mul-kun-t-ik,  1  pile  up  something, 
tin  kal-kun-t-ik,  1  make  him  drunk, 
tin  kal-kln-t-k-im-ba,  1  make  myself  drunk. 

Verbs  in  -ankil.  There  is  a  class  of  verbs  made  from  noims  with 
the  suffix  -ankil.^ 

qiq,  blood,  tin  qiq-il-ankil,  1  am  afraid,  1  am  trembling. 

sisit',  leap,  tin  sisit'-ankil,  1  am  leaping. 

al,  weight,  burden,  tim  al-ankil,  she  is  giving  birth. 

sakal,  ant,  tim  sakal-ankll,  he  is  crawling. 

eel,  egg,  tun  eel-ankil,  she  is  laying  eggs. 

The  past  of  these  forms  is  made  by  dropping  the  ending  k-il  and 
adding  the^  sign  of  the  past  and  the  verbal  pronoun. 

qiqil-an-ah-en,  1  was  afraid,  1  trembled, 
sisit'-an-ah-en,  1  leaped. 

A  second,  but  seldom  used,  form  of  the  past  is  made  by  dropping 
the  suffix  and  following  the  usual  rule  for  verbs  of  Class  III :  ^ 
qiqil-n-ah-en,  sisit'-n-ah-en. 

The  future  retains  the  entire  suffix: 
h€n  qiqil-an-k-il-e,  1  shall  be  afraid. 

Class  IV.  These  verbs  are  intransitive  and  express  a  quality 
or  condition,  having  the  idea  of  the  auxiliary  *'  to  be."  They  use 
the  verbal  pronoun.^ 

keel-en,  1  am  cold.  winik-en,  1  am  a  man. 

*  Beltran  (§  87)  states  that  these  verbs  are  in  -ankal,  not  -ankil.  He  finds 
fault  (§  84)  with  San  Buenaventura  for  giving  the  forms  in  -ankil  which  is  the 
same  as  that  used  today.  Seler  (p.  84)  follows  Beltran  in  using  -ankal.  1  found 
both  forms  with  that  in  -ankil  more  commonly  used. 

2  Beltran  (§87)  has  these  forms  and  also  one  where  only  the  -il  of  the  suf- 
fix is  dropped  in  the  preterit; 

qiqil-an-k-ah-i,  he  was  afraid. 

'  Beltran  has  the  same  forms  and  he  points  out  (§§  185,  186)  the  mistake 
of  San  Buenaventura  in  using  the  verbal  pronoun  compounded  with  t  as 

batab-t-en  for  batab-en. 
There  is  no  doubt  that  the  former  is  incorrect.    San  Buenaventura  uses  the 
verbal  pronoun  without  t  when  the  expression  is  negative ; 
ma  en  batab  or  men  batab. 
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The  form  of  the  verbal  pronoun  compounded  with  t  may  be  used 
pleonasticaUy  with  the  predicative  expression  with  the  simple  ver- 
bal pronoun: 

ten  batab-en,  I  am  the  one  who  is  chief  .^ 

The  past  of  these  verbs  is  formed  by  adding  an  h  sound  before 
the  verbal  pronoim: 

keel-h-en,  1  was  cold.  kohan-h-etS,  you  were  ill. 

It  is  interesting  to  compare  these  forms  with  those  of  verbs  in 
other  classes.  The  past  tense  of  verbs  of  Class  I  are  identical 
in  form  with  those  of  the  present  tense  of  Class  IV: 

lub-en,  1  fell,  1  am  a  faller.  kohan-en, )  am  ill. 

This  h  or  hi,  the  sign  of  the  past,  with  these  verbs  may  be  de- 
rived from  the  same  source  as  the  -ah,  the  sign  of  the  past,  with 
the  transitive  verb  of  Classes  I,  and  III,  and  with  the  intransitive 
of  Class  III.. 

The  suffix  -tal,  seen  in  verbs  of  Class  II,  may  be  used  with  verbs 
of  this  class  to  denote  an  habitual  condition: 

keel-tal-en,  1  am  always  cold.  kohan-tal-en,  1  am  always  ill. 

The  verb  yan  or  yantal  comes  in  this  class.^  It  has  the  meaning 
**  there  is  "  or  **  there  is  present."  It  forms  its  present  by  adding 
the  verbal  pronoun  directly  to  the  root,  its  past  with  h  or  hi  and 
the  verbal  pronoun,  and  its  future  by  the  use  of  the  nominal  pro- 
noun, -tal,  and  the  sign  of  the  future,  -e : 

yan-en  Ho,  1  am  in  Merida. 

yan-h-en  Ho,  or  yan-hi-en,  1  was  in  Merida. 

hto  yan-tal-e,  1  shall  be  in  Merida. 

The  future  may  also  be  made  by  use  of  the  particle  bin  and  the 
suffix  -ftk  with  the  verbal  pronoun : 

bin  yan-Ak-en,  or  bin  yan-k-en-ftk. 

^  Compare  Seler  (p.  74).  He  would  translate  this  as  ''  1  am  he,  1  am  chief." 
San  Buenaventura  (fol.  37)  considers  the  forms,  ten,  tetS,  etc.  as  the  verb  "  to 
be."  Seler  (p.  79)  points  out  this  mistake.  It  is  quite  clear  that  the  verbal 
pronoun  alone  has  the  verbal  idea. 

^  Compare  Beltran  (§§  198-200)  who  gives  the  form  as  jranhal.  This  change 
from  tal  to  hal  is  the  same  as  that  seen  in  the  inchoative  forms  (p.  90).  Com- 
pare also  Seler,  p.  82. 
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This  verb  may  also  have  the  meaning  to  have,  to  take,  to  hold. 
In  this  case  the  particle  t  or  ti  may  or  may  not  be  used  with  the 
verbal  pronoun:  ^ 

yan-en  or  yan-t-en  k£,  1  have  a  deer,  literally  there  is,  to  me,  a  deer. 

When  this  verb  is  used  with  the  negative  ma,  there  is  a  contraction 

in  the  present.   This  is  not  seen  conmionly  in  the  other  tenses: 

ma-yan  becoming  mi  nan,  there  is  none. 
ma-yan-h-1,  there  was  none.' 

Class  V.  This  is  composed  of  the  irregular  and  defective  verbs 
of  which  there  is  not  a  great  number.  Among  them  are  the  fol- 
lowing: 

Bin-el,  to  go.   This  verb  is  usually  found  without  its  suffix  -el: 
tin  bin  or  bin-in-kah  rather  than  tin  bin-el  or  bin-el-in-kah. 

Here  there  is  no  vocalic  harmony  between  the  vowel  of  the  root 

and  that  of  the  suffix.    All  forms  are  regular,  belonging  to  Class  I, 

except  the  future  stem  §ik,  and  the  imperative  Sen: 

bin-en,  1  went. 

bin  &ik-en,  or  h6n  bin-e,  1  shall  go. 

Tal-el,  to  come.   This  verb  is  usually  found  without  the  suffix 
-el.    All  forms  are  regular,  belonging  to  Class  I,  except  the  im- 
perative which  is  kot-en.   The  imperatives 
kon,  kon-eS,  ko§,  ko§-e§. 

correspond  in  meaning  to  the  Spanish  **  Vamos,^^    These  forms 
show  the  dual  and  plural  endings.' 

Qat,  desire.  The  verb  is  really  a  noun  meaning,  **  a  wish."  It 
is  only  found  used  with  the  nominal  pronoun  with  no  time  suffixes. 

^  Both  Beltran  (§§  199,  200)  and  Lopez  (§  111)  make  a  distinction  between 
yan  meaning  "  iener  "  and  yan  meaning  "  haber."  With  the  latter  meaning 
yan  is  defective  being  used  only  in  the  3d  person. 

*  Lopez  (§  1 13)  gives  the  form  for  the  past  as  ma  t-an-hi.  1  do  not  recognixe 
this  form.  For  the  positive  form  corresponding  to  this  he  gives  yan-hl,  which 
agrees  with  the  one  given  here. 

»  Compare  Beltran  (§§  204-206)  for  the  forms  tal-el  and  bin-el.  Beltran 
(§  207)  gives  the  verb  11,  to  see,  as  an  irregular  verb.  1  fail  to  find  any  irregular- 
ity in  its  conjugation.  In  §§  225,  226,  he  discusses  the  forms  kon,  koneS,  etc. 
Among  several  verbs  given  by  Beltran  as  irregular  appears  the  verb  ken,  1 
say,  k-en-h-iy  1  said.  1  found  this  verb  very  little  used.  In  its  place  the  noun 
fan,  speech  or  word,  is  used  as  a  verb  of  Class  111  with  a  past  in  t'an[n]-«h 
and  the  verbal  pronoun. 
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This  stem  should  not  be  confounded  with  qat  meaning  **  question, 
to  question."  This  latter  is  foimd  in  all  forms  as  a  verb  of  Class 
III.   The  verb  with  qat  conveys  the  idea  of  an  optative  mode. 

in  qat  bin  (el),  1  desire  to  go,  my  wish  to  go. 

In  qat  oHb,  1  desire  to  write, 

In  qat  In  wil-e,  1  desire  to  see  it. 

In  qat  In  wuq  ha,  1  desire  to  drink  water. 

The  regular  verb  o'ibol  (Class  III  6)  is  also  used  as  a  verb  mean- 
ing **  to  desire."  In  tenses  other  than  the  present  it  is  more  fre- 
quently employed  than  the  verb  qat:^ 

tin  3'lbol-t-ah  ha,  1  desired  water. 

P'ek,  disUke.  This  is  used  with  the  nominal  pronoun.  It  seems 
to  be  found  only  in  the  present  tense:  ^ 

in  p'ek  bin  (el),  1  dislike  to  go. 

Tak,  takta],  desire.  The  verb  made  from  this  noun  differs  from 
the  two  preceding  forms  in  the  fact  that  the  nominal  or  possessive 
pronoun  is  used  with  the  true  verb  and  also  that  all  tenses  can  be 
expressed.'  The  conjugation  follows  that  of  verbs  in  Class  IV: 

tak  or  tak-ial  In  wen-el,  1  desire  to  sleep. 

tak-hi  In  wen-el,  1  desired  to  sleep. 

bin  tal-Ak  In  wen-el,  1  shall  desire  to  sleep. 

There  is  also  a  reduplicated  form,  tak-i-tak  which  expresses  the 
idea  of  desiring  something  very  much,  **  tener  gana  6  deseo  vehe- 
mente  de  hacer  algoJ* 

Qabet)  necessary.  This  is  used  either  with  nouns  or  with  verbs. 
In  the  first  case  the  verbal  pronoun  compounded  with  t  or  ti  is 
used: 

qabet  t-en  wa,  1  need  tortillas;  literally,  necessary  to  me,  tortillas, 
qabet-hi  t-en  wa,^  past  tense. 

^  Compare  Lopez,  §  126. 

^  As  pointed  out  by  Lopez  (§  128),  in  other  tenses  the  regular  verb,  p'ek-t-ik, 
p'ek-t-ah,  p*ek-t-e,  is  used. 

>  The  Perez  dictionary  gives  the  form  as  tak-tal.  Beltran  (§  224)  has  the 
past  in  tal-hi.    Lopez  (§  129)  writes  "  Apenaa  se  usa  mda  que  en  presente" 

*  Lopez  (§  122)  uses  the  inchoative  form  in  tftah  for  the  past.  Compare 
p.  90. 
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When  a  verb  is  used^  the  form  takes  the  nommal  or  possessive 
pronoun  as  with  tak  and  the  conjugation  follows  verbs  in  Class  IV. 
The  verbal  pronoun  with  t  may  be  omitted: 

qabet  in  bin  (el),  1  need  to  go,  literally,  necessary,  my  going, 
qabet  h-in  bin(el),  past  tense. 
qabet  in  putS-ik,  1  need  to  hit  him. 

Suk.^  accustom.    This  has  forms  similar  to  the  preceding: 

silk  t-en  in  han-t-ik  wa,  1  am  accustomed  to  eat  tortillas,  literally,  cus- 
tomary to  me,  my  eating  something,  tortillas. 

The  following  irregular  verbs  are  impersonal,  using,  in  most 
cases,  the  nominal  pronoim  of  the  3d  person  before  the  form  in- 
troducing the  expression.  The  conjugation  generally  follows  that 
of  Class  IV: 

Pat,  patal,  ability.^ 

u  pat  in  bin  (el),  1  am  able  to  go,  literally,  its  ability,  my  going. 

u  pat  h-in  bin  (el),  1  was  able  to  go. 

hu  pat  in  bin-e  or, 

bin  patAk  in  bin,  1  shall  be  able  to  go. 

The  second  verb  in  each  case  may  take  the  suflSx,  -e  when  it  is 

intransitive: 

u  pat  in  han-l-e  (han-al-e),  1  am  able  to  eat. 
u  pat  in  qai-y-e,  1  am  able  to  sing. 
u  pat  in  bin-e,  1  am  able  to  go. 

Nama,  obligation :  ^ 
u  nama  in  bin  (el),  I  ought  to  go. 

Tuub,  tuubul,  to  forget.   I  found  this  verb  only  in  one  form: ' 
tuub  ten,  1  forgot. 

*  Lopez  (§123)  has  this  and  several  of  the  following  forms  used  in  connec- 
tion with  the  nominal  pronoun  compounded  with  k,  as  ku.  He  gives  this  form 
as: 

ku  pah-tal. 
He  agrees  with  me  in  the  past  as  he  drops  the  suffix  -tal  and  his  stem  seems  to 
change  from  pah  to  pat. 

He  is  inclined  to  use  the  stem  with  the  suffix  in  -1  in  the  present.  My  forms 
usually  omit  the  suffix. 

*  Perez  (1898)  gives  the  form  nah,  necessario.  Compare  a  corresponding 
form,  nakma,  given  by  Beltran  (§  216). 

*  Lopez  (§  118)  gives  the  following  forms  for  this  verb: 


THE  VERB  63 


The  active  verb  is: 


tuub-s-ik,  tuub-s-ah,  tuub-s-e. 

tin  tuub-s-ik,  1  am  forgetting  something. 

Qaah,  qaahal,  to  remember.  The  verbal  pronoun  in  this  and 
several  of  the  following  forms  takes  t-  or  ti-: 

u  qaah  t-en,  1  remember,  literally,  its  memory  to  me. 

qaah[h]i  t-en,  past  tense. 

bin  qaah-Ak  t-en,  future  tense. 

The  active  verb  is: 
qaah-s-ik,  qaah-s-ah,  qaah-s-e. 

T§ik-pahal.   to  appear.   This  is  a  reflexive  verb  from  the  stem 

t§ikaan,  visible  and  has  the  literal  meaning,  to  appear  itself: 

u  tSik-pahal  t-en,  it  appears  to  me. 

t§ik-pa-hi  t-en,  past  tense. 
bin  t^-pah-&k  t-en,  future  tense. 

nt§ul,  to  succeed,  to  happen:  ^ 

u  y-ut§ul  t-en,  it  happens  to  me,  me  sucede. 

ut§-hi  t-en,  past  tense. 
bin  ut§-Ak  t-en,  future  tense. 

Verbs  with  Stems  in  -al,  -el,  -il,  -ol,  -ul.  For  greater  clearness 
it  has  seemed  best  to  describe  these  verbs  as  a  whole  although 
they  are  taken  up  under  other  headings.  This  ending  in  -1  preceded 
by  the  vowel  similar  to  that  of  the  root  signifies  that  the  subject 
of  the  verb  is  affected  by  the  action  of  the  verb. 

These  forms  in  -1  are  found  in  the  following  places: 

(a)  Present  of  the  intransitive  in  Class  I. 
tin  lub-ul,  1  am  failing,  1  am  affected  by  a  fall. 

(b)  Present  of  the  intransitive  in  Class  III  a,  showing  a  passive 
relationship: 

tin  3*on-ol,  1  am  being  shot,  my  being  afifected  by  a  gun. 

ku  tuubul  ten,  1  forget, 
tuub  ten,  1  forgot. 
bin  tuubuc  ten,  1  shall  forget. 
Beltran  (§  203)  has  the  form: 
ma  in  tubul  tet§  or  ti  tetS,  do  not  forget  me. 

»  For  other  irregular  forms,  see  Beltran,  §§  201,  202,  207,  211,  212,  229. 
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The  causal  s  preceding  the  form  in  -1  is  found  in  the  following 
place: 

(c)  Present  of  the  intransitive  in  Class  I  showing  a  passive 
relationship: 

tin  kim-s-il,  1  am  being  killed,  my  being  affected  by  someone  causing  me 
to  die. 

• 

(d)  Verbs  in  Class  III  6  which  form  the  transitive  by  using  t, 

the  sign  of  the  agent,  have  the  form  -tal  regardless  of  the  vowel 

of  the  root  to  show  a  passive  relationship: 

tun  mis-t-al  in  na,  my  house  is  being  swept,  literally,  my  house  is  being 

affected  by  means  of  a  broom, 
tin  yakun-t-al,  1  am  being  loved,  my  being  affected  by  love. 

It  will  be  seen  from  the  foregoing  that  syntactically  the  passive 
relationship  for  verbs  in  Class  III  is  exactly  similar  to  the  active 
forms  of  verbs  in  Class  I. 

Intransitive  Verb.  The  preceding  classification,  as  has  been 
noted,  is  made  up  without  taking  into  consideration  whether  the 
verb  is  intransitive  or  transitive.  It  is  well  to  consider  these  forms 
by  themselves  and  endeavor  to  show  how  the  intransitive  and 
transitive  are  built  up. 

Intransitive  verbs  are  found  in  all  classes  of  verbs  and  they  are 
distinguished  from  the  transitive  of  each  respective  class  by  cer- 
tain differences  in  the  method  of  conjugation,  by  different  pro- 
nouns or  different  time  suffixes. 

The  simplest  form  of  the  intransitive  verb  is  seen  in  the  use  of 
the  verbal  pronoun  with  verbs  of  Class  IV,  nouns  or  adjective-Uke 
forms: 

batab-en,  1  am  a  chief.  batab-h-en,  1  was  a  chief. 

In  the  past  of  verbs  of  Classes  I-III  the  stem  appears  with  the 

true  personal  pronoun,  commonly  called  the  objective,  but  here 

spoken  of  as  the  verbal  pronoun.   This  is  the  same  in  form  as  that 

used  as  the  object  of  the  transitive  verb: 

1  a.  ah-en,  1  woke  up.  Ill  a.  nai-n-ah-en,  1  dreamed. 

1  h.   kim-en,  1  died.  Ill  b.   mis-n-ah-en,  1  swept. 

11.      kus-1-ah-en,  1  hved.  IV.      keel-h-en,  1  w^as  cold. 

Transitive  Verb.  This  is  sharply  distinguished  from  the  in- 
transitive.  The  pronoun  used  with  the  transitive  is  similar  to  the 
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possessive  and  has  been  called  the  nominal  pronoun.  The  connec- 
tion between  the  possessive  and  its  noun  and  the  pronoun  used 
with  the  transitive  is  very  close:  ^ 

tin  3*on-ik  k£,  1  am  shooting  with  a  gun  a  deer,  literally,  my  gunning  a  deer. 

Two  of  the  classes  of  transitive  verbs  may  be  roughly  classified  as 
regards  instrument  and  cause. 

The  transitive  verb  is  found  in  Classes  I,  III,  and  IV.  Class  II 
is  not  found  in  the  transitive. 

Transitive  to  Intransitive  Form.  Transitive  verbs  may  pass 
over  to  the  intransitive  form  when  the  combined  meaning  of  the 
verb  and  its  object  represents  habitual  action: 

tin  §ul-ik  meya,  1  am  finishing  work. 

tin  §ul-ah  meya  (transitive  form),  1  finished  work. 

§ul-meya-n-ah-en  (intransitive  form),  1  finished  work. 

tan  §up-ik  taqln,  you  are  spending  money. 

tan  §up-ah  taqln  (transitive  form),  you  spent  money. 

§up-taqln-n-ah-et§  (intransitive  form),  you  spent  money. 

Both  of  these  verbs  are  in  Class  I  as  the  intransitive  forms  are 

respectively: 

tin  §ul-ul,  1  am  finishing, 
sul-en,  1  finished, 
tin  fiup-ul,  I  am  spending. 
§up-en,  1  spent. 

^  iSeler  (p.  76)  makes  this  same  distinction.  He  writes,  **nur  die  cibsoliUen, 
eines  direkten  Ohjekts  enthehrenden  Verbalausdrticke  durch  Prddikatakonstruk- 
lion  mil  dem  Personalpronomen  (my  verbal  pronoun)  gebildet;  die  transitiven 
Verba  dagegen  sirid  wurzelhajte  oder  abgeleitete  Nomina,  die  aU  solche  mit  dem 
Possessivprdfix  (my  nominal  pronoun)  verhunden  werden.**  He  fails  to  state, 
however,  that  it  is  only  in  the  past  tenses  of  the  intransitive,  with  the  excep- 
tion of  verbs  of  Class  IV,  that  the  "personal  pronoun*'  is  used.  The  "pos- 
sessive prefix"  is  used  in  the  present  and  future  tenses  of  both  transitive  and 
intransitive  forms: 

tin  lub-ul,  1  am  falling, 
lub-en,  ]  fell. 

tin  lub-s-ik,  1  am  destroying  something. 

tin  lub-s-ah,  1  destroyed  something. 
He  elaborates  (p.  89)  his  former  statement  and  writes,  *'Die  Maya-Sprachen 
hesitzeu  also  transitive  aktive  Verben  in  unserem  Sinne  nicht.  Sie  kennen  nwr 
Nomina  und  absolute  Verba,  die  einen  Znsiand  des  Seins,  eine  Eigenschaft 
oder  eine  Thatigkeit  bezeichnen,  die  als  Prddikate  zu  einem  Personalpronomen 
oder  einer  drilten  Person  als  Subjekt  konstruirt  werden,  aber  kein  direktes  Objekt 
zu  sich  nehmen  kdnnen.'* 
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When  the  verbal  stem  combmes  with  an  object  so  closely  that 
the  whole  idea  is  considered  as  an  action  in  itself  and  is  intranJsi- 
tive,  the  verb  passes.into  Class  III  on  account  of  the  method  of 
making  the  past  with  n-ah  and  the  verbal  pronoun.^  This  is  one 
of  the  few  cases  where  a  verb  belonging  to  one  class  passes  over 
into  another.  The  complete  unity  of  the  object  with  the  action  of 
the  verb  is  seen  in  the  fact  that  the  object  is  infixed,  coming  be- 
fore the  sign  of  the  past  and  the  verbal  pronoun.  The  intransitive 
form  for  the  present  is  practicaUy  never  found: 
§ul-meya-in-kah. 

These  compounded  forms  may  remain  transitive  when  an  object 

is  expressed.  In  this  case  they  usually  go  in  Class  III  6,  that  class 

using  t  as  the  sign  of  the  agent:  ^ 

tin  bet§-qab-t-ik  Pedro,  I  am  calling  by  means  of  the  hand  Peter, 
tin  t§in-pol*t-ik  ¥rinik  1  am  reverencing  the  man,  literally,  1  am  inclining 
(by  means  of  the  head)  the  man. 

Intransitive  to  Transitive  Form.  The  intransitive  verb  may 
pass  to  the  transitive  in  form  but  it  retains  the  intransitive  mean- 
ing by  the  use  of  the  root,  be  to  make,  and  the  sign  of  the  agent:  • 

tal  tin  be-t-ik,  1  am  coming,  I  am  making  it  to  come. 

qai  tin  be-t-ik,  1  am  singing,  I  am  making  it  by  means  of  song. 

Tense  in  the  Verb.  The  Spanish  grammars  have,  in  addition 
to  the  present  tense  of  the  Indicative,  a  Preterito  Imperfecta,  Pre- 
terito  PerfectOy  Preterito  Pluscicamperfecto,  Futuro  Imperfecto,  and  a 
Futuro  Perfecto,  The  Present,  Preterito  Perfecto,  and  Futuro  Im- 
perfecto  are  the  true  present,  past  and  future  respectively.  The 
Preterito  Imperfecto,  is  made  from  the  present  by  the  addition  of 
kut§i  (cuchi),*  the  Preterito  Pluscuamperfecto  from  the  Preterito 

^  Beltran  (§  58)  has  the  same  form  in  the  past  and  notes  that  San  Buena- 
ventura makes  the  past  of  these  forms  by  the  addition  of  the  verbal  pronoun 
to  the  root  compounded  with  the  object : 

t§a-h&-n-en,  1  carried  water. 
The  correct  form  is, 
tSa-h&-n-ah-en. 
Beltran  adds  that  the  form  given  by  San  Buenaventura  may  have  been  cor- 
rect at  the  time  the  latter  studied  the  language. 
2  Compare  Lopez,  §  92. 

*  Compare  p.  54,  and  Palma  y  Palma,  p.  172,  173. 

*  The  form  kut§i  is  undoubtedly  from  ka  and  ut§ul|  ut§i,  or  ut§uk  given  by 
Beltran  (§  222)  as  an  irregular  verb  meaning  "to  happen"  or  "to  succeed" 
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Perfecto  by  the  addition  of  ili  kutSi,  and  the  Future  Perfedo  from 
the  Futuro  Imperfecto  by  the  addition  of  ili  kotiom.  The  forms 
made  by  the  words  kutSi,  ili  kutSi,  and  ili  ko§tom  seem  to  me  to 
be  more  or  less  artificial  and  are  the  result,  in  the  main,  of  the  de- 
sire to  present  every  tense  known  to  the  Spaniard  in  his  own 
language.^ 

I  found  the  form  utSi  instead  of  kutsi  could  be  used  to  make  a 
past  from  the  present  stem  but  it  was  not  the  common  way  of 
expressing  this  t«nse. 

The  tenses  in  the  Maya,  as  spoken  today,  are:  present,  a  past, 
a  past  denoting  action  just  completed,  a  past  denoting  action 
completed  some  time  ago,  a  future  denoting  action  just  about  to 
take  place  and  a  future  denoting  action  to  take  place  some  time 
in  the  future.^ 

(acaecer,  »uceder,  acontecer).  The  form  of  the  past  as  given  in  the  early  gram- 
mars use  this  verb  as  a  sort  of  auxiliary  with  the  present  tense  to  form  the  past; 

nak-al-ln-kah  kutSi,  1  climbed,  literally,  I  am  climbing,  it  happened. 

Corohel  and  San  Buenaventura  (fol.  15  ob.)  make  a  distinction,  using  kutSi 
for  distant  past  time  and  katSl  for  time  just  past. 

^  Palma  y  Palma  (p.  188,  189)  expresses  the  idea  of  the  artificiality  of 
these  forms  as  follows:  —  '^Loa  tiempoa  que  aparecen  aqui  como  ejemploSt  son 
tornados  de  la  gramdtica  de  Fray  Pedro  de  BeUran,  OhservandOy  sin  embargo; 
el  comun  lenguaje  de  los  mayaSj  se  ve  que  no  todos  estdn  en  uso.  lEn  qu^  consists 
esto?  iSerd  que  ya  no  es  menester  emplearlos'f  Esto  es  inadmisibley  porque  la 
misma  causa  que  obrd  para  establecerlos  sitbsiste:  la  necesidad  de  expresar  ac~ 
clones  que  forzosamente  tienen  que  corresponder  d  tiempo  presenter  pasadOj  6 
venidero.  Y  los  que  indican  absolutamente  estoSf  subsisten;  los  que  vienen  d  ser 
como  intermedios.  segun  la  expresidn  de  la  AcademiOy  los  cuales  en  casteUano  se 
forman  con  verbos  auxiliares  solamentCf  son  los  que  no  se  usan.  Pero  la  razdn 
estd  en  que  hay  otros  medios  de  expresar  los  tiempos  correspondientes  d  est<is 
acciones  cuando  se  relacionan  con  los  de  otras  para  significar  respecto  de  ellan 
pasado  6  futuro,  como  habia  hecho,  habr^  hecho,  etc.  Lo  habia  hecho  cuando  Ueg^ 
aste.  Lo  habr^  hecho  cuando  llegues.  La  forma  del  pret^rito  pluscuamperfedOj  por 
ejemplo,  segun  el  P.  BeUran,  es  blnen  ill  katSl,  6  kutSl  como  pone  y  se  usaba  antes. 
Yo  me  hahla  ido.  En  vez  de  esta  forma  los  mayas  usan:  "  v 

o'ook  ill  in  bin  ka  t  qut§-et§-e,  me  habia  ido  cuando  Uegaste. 
"  Si  se  dijera  "; 

ka  t  qutS-et§-e,  binen  ilf  katSi. 
"  ningiin  maya  lo  entenderia}* 

*  Seler  (p.  102)  writes,  "Das  Maya  unterscheidet  sich  von  den  verwandten 
guatemaltehischen  Sprachen  sehr  bestimmt  dadurch,  dass  die  Tempusprdfixe  in 
ihm  nur  eine  sehr  unbedeulende  RoUe  spielen.  Im  Prdteritum  treten^  wie  erwdhnt, 
die  Prdfixe  t  und  c  auf.   Das  ist  unchtig,  weil  es  uns  beujeistf  dass  das  Maya  der 
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Tense  is  expressed  by  means  of  suffixes  added  to  the  root  in  ad- 
dition to  a  time  particle  used  with  the  nominal  pronoun.  The 
former  differ  in  the  transitive  and  intransitive. 

An  interesting  and  unusual  feature  connected  with  tense  in 
Maya  is  the  fact  that  the  forms  of  the  pronoun  vary  in  the  in- 
transitive according  to  the  tense  employed. 

Tense  in  the  Intransitive  Verb,  Present  Time,  This  is  expressed 
in  several  ways.  The  most  common  is  the  use  of  the  verbal  stem 
with  the  nominal  pronoun  compounded  with  the  pronominal  sign 
of  present  time,  tan.  This  is  found  in  all  verbs  of  Classes  I,  II,  III : 

Class  1  a,  tin  het-el,  I  am  performing  the  act  of  opening. 

hj  tin  kim-il,  I  am  dying. 
Class  II,  tin  tSi-tal,  I  am  lying  down. 

tin  t§en-taly  1  am  listening. 
Class  111,  tin  3*ony  1  am  shooting. 

tin  silt*,  1  am  jumping. 

tin  3*ilb,  1  am  writing. 

With  verbs  of  motion  and  a  few  others  a  second  set  of  forms  for 
the  present  is  found  composed  of  the  nominal  pronoun  and  the 
particle  -ka  or  -kah  suffixed  to  the  stem.  These  may  be  called 
"  duratives  '^  ^ 

Mittdf  todche  in  den  anderen  Sprachen  sich  GeUung  verschafft  habenj  nicht  gam 
enibehrt.  Aber  diese  Prdfixe  treten  durchaus  nicht  bestimnU  und  regdmdasig  auf. 
Und  Prdfixe,  welche  es  gestaUeUy  die  verschiedenen  Tempora  zu  unlerscheiden, 
haben  sich  nicht  herausgebildeL  Dieses  Sprache  i^t  daher  genolhigt,  zu  anderen 
Aushiilfsmitidn  zu  greifen,  um  die  nothige  Prdzision  in  der  Tempushezeichnung 
zu  erreichen,  und  siefindet  solche  in  periphrastischen  Konstruktionen"  It  seems 
to  me  that  Seler  is  quite  incorrect  in  this  statement.  The  Maya  has  very  defi- 
nite tense  signs.  Seler  fails  in  several  cases  to  recognize  the  ik  and  the  ah  of 
the  transitive  verb  as  tense  signs.  He  mentions  the  prefix  t  as  a  sign  of  the  past 
in  the  intransitive  only  in  the  Ist  person  with  k  for  the  3d  person.  The  t  is 
used  in  all  persons  as  a  sign  for  the  past  and  the  k  is  never  found. 

*  These  forms  are  given  by  Coronel,  San  Buenaventura,  and  Beltran  in 
their  1st  Conjugation. 

Coronel  and  San  Buenaventura  in  their  paradigms  and  Seler  (p.  102),  also 
give  the  forms  in  -kah  for  the  present  of  the  transitive  verb  (2d,  3d,  and  4th 
Conjugations): 

kambes-ah-in-kah  Pedro,  I  am  teaching  Peter. 

This  form  in  in-kah  is  not  used  in  the  transitive.  San  Buenaventura  (fol.  2  ob.) 
recognizes  the  proper  form  in  his  discussion  of  the  pronoun,  ten: 
ten  yakun-lk  (properly,  yakun-t-lk),  1  shall  love  someone. 

Both  Coronel  and  San  Buenaventura  use  the  form  in  -Ik  rather  than  in  in-kah 
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Class    1,  lubul-in-kah,  contracted  to  lub-l-in-kah,  I  am  falling. 

nakal-ln-kali,  contracted  to  nak-1-ln-kah,  1  am  ascending. 
bln[el]-ln-kah,  I  am  going. 

Class  11,  3'on-ln-kah,  1  am  shooting. 

It  should  be  noted  that  in  these  forms  the  pronoun  has  no  time 
particle.  This  -kah  is  probably  the  root  of  a  defective  verb  mean- 
ing, "to  do.'*  The  literal  translation  of  the  form  lubul-in-kah 
would  probably  be,  **  affected  by  the  act  of  a  fall,  my  doing."  ^ 

in  asking  a  question  when  the  pronoun  is  used  as  the  object  of  the  transitive 
verb: 

mafi  kambes-ik-et§y  who  is  showing  you? 
The  -ik  form  is  also  used  by  them  when  one  verb  follows  another,  especially 
is  this  so  (fol.  72)  when  an  active  verb  follows  a  neuter  and  the  neuter  does  not 
denote  an  action: 

tal-u-kah  in  boo-t-ik  in  p'aS,  1  am  on  the  point  of  paying  my  debt. 

In  the  discussion  of  the  pronoun  en,  etS,  etc.  (fol.  3)  San  Buenaventura  gives 
the  form  in  In-kah: 

yakun-ah  in  kah  et§,  1  love  you. 
But  in  fol.  16  ob.  he  states  that  the  form  in  -ik  is  used  if  a  noun  preceded  the 
verb: 

Pedro  kambe-s-ik  Juan,  Peter  is  showing  John. 
There  is  therefore  great  inconsistency  in  these  statements.  Beltran  points  out 
(§§  153-157)  at  length  why  San  Buenaventura  is  wrong  in  giving  the  form  in 
in-kah  as  a  transitive,  thus  making  no  distinction  between  the  transitive  and 
the  intransitive.  The  same  criticism  also  applies  to  the  forms  of  Coronel  and 
of  Seler  (p.  102). 

The  latter  (p.  103)  writes  that  he  has 'followed  the  more  ancient  authority 
of  San  Buenaventura  rather  than  "  sein  jungerer  KoUege^^  Beltran,  and  he  ac- 
cepts the  use  of  the  form  in  in-kah  for  transitives  as  well  as  intransitive  verbs.  As 
pointed  out  above,  San  Buenaventura,  Coronel,  and  Seler  are  incorrect  here. 

1  Beltran  (§  209)  gives  -kah  as  the  root  of  the  verb  meaning  "  to  do."  He 
points  out  that  it  is  found  only  in  the  present  stem,  the  past  being  made  by  the 
addition  of  kutSi.  He  finds  fault  with  San  Buenaventura  for  giving  kibah  and 
kib  for  the  past  and  future  of  the  form  kah.  Buenaventura  is  inconsistent  in 
his  forms  for  the  future  as  these  forms  in  his  3d  Conjugation  are  made  with  lb 
added  to  the  root. 

Seler  (p.  102)  explains  the  -kah  in  an  entirely  different  way.  He  derives  it 
from  kah,  "  a  village  or  settlement  "  and  translates  it  in  the  verb  as  '^  to  be 
stationary."  This  is  probably  incorrect  as  the  form  is  found  especially  with 
verbs  of  motion. 

Lopez  (§  132)  seems  inclined  to  accept  Beltran's  explanation  that  this  kah 
is  a  defective  verb,  meaning  '*  hacerJ*  It  is  perfectly  true,  as  Lopez  points  out 
that  the  form  in  -kah  may  be  replaced  by  be-t-lk  (see  p.  54),  but  in  the  latter 
form  we  find  the  transitive  ending,  the  sign  of  the  agent,  and  the  root  of  a 
regular  verb. 
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The  present  tense  in  verbs  of  Class  IV  from  noun  or  adjective 

stems  is  made  by  the  simple  addition  of  the  verbal  pronoun;  * 

keel-en,  1  am  cold. 

kohan-et§y  you  are  ill. 

uo-ob,  they  are  good,  or  the  good  ones. 

wlnik-en,  contracted  to  winken,  1  am  a  man. 

Future  Time.  In  the  intransitive  of  verbs  in  Classes  I,  II,  and 
III,  future  time  is  expressed  in  much  the  same  way  as  in  the  tran- 
sitive. The  forms  of  the  nominal  pronoun  are  compounded  with 
the  future  time  particle,  he,  and  a  final  -e  is  suffixed  to  the  present 
stem: 

Class     1  a.  h6n  (he-ln)  nak-al-e,  contracted  to  nak-l-e,  I  shall  climb. 
Class     1  h,   h6n  kim-il-e,  contracted  to  kim-l-e,  1  shall  die. 
Class   11.      he-k  ku^tal-e,  we  shall  live. 
Class  111  a.  h6n  qai-y-e,  1  shall  sing. 
h6n  3'on-e,  1  shall  shoot. 
Class  111  h.   hto  mis-e,  1  shall  sweep. 

Indefinite  time  in  the  future  is  expressed  by  prefixing  the  root, 

bin,  of  the  verb  *'  to  go."  When  this  is  used  with  verbs  of  Class  I 

the  shortened  stem  without  -1  is  employed  and  the  suffix  -ak  added 

before  the  verbal  pronoun  i^ 

Class     la.  bin  nak-Ak-en,  contracted  to  bin  nak-en,*  1  am  going  to 

climb. 
Class     1  h.  bin  kim-ftk-en,  contracted  to  bin  kim-k-en,  1  am  going  to  die. 

*  These  are  the  verbs  given  by  the  Spanish  grammars  which  use  the  auxi- 
liary "  to  be."  Beltran  shows  the  same  forms  as  those  given  here  and  he  notes 
(§  195)  that  San  Buenaventura  is  incorrect  in  giving  the  auxiliary  as  the 
verbal  pronoun  compounded  with  t  as  t-en,  t-etS,  etc.  Beltran  is  entirely  cor- 
rect in  noting  this  mistake.  San  Buenaventura  uses  the  verbal  pronoun  alone 
when  a  negative  expression  is  employed. 

*  This  is  the  form  for  the  Futuro  Imperfecta  given  in  the  old  granunars  for 
the  1st  Conjugation.  The  preceding  form  in  he  is  not  mentioned.  1  was  not 
able  to  find  the  form  of  their  Futuro  Perfedo  in  ill  kutSom.  This  seems  to  me 
to  be  an  impossible  form  as  the  past  stem  is  used  with  ill  kutSom  to  express  a 
future. 

Palma  y  Palma  (p.  189-190)  does  not  accept  this  form.  He  gives  as  a  sub- 
stitute; 

3*ook  in  bin  or  3'ook  ill  in  bin  wal  kaan  qut^ketSe,  rm  habr^  ido  cuando 
Uegries. 
He  writes,  "  Si  se  dUera 

kaan  qutSketS^,  binen  ill  kotSoom 
ningun  maya  h  entenderia,*^ 

'  Seler  (p.  110)  has  some  very  significant  remarks  on  the  particle  -ak.   He 
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Class  111  a.  bin  3'on-&k-en,  contracted  to  bin  o'on-k-en,  1  am  going  to 

shoot. 
Class  111  b.  bin  mis-Ak-en,  contracted  to  bin  mis-k-en,  1  am  going  to 

sweep. 

The  future  of  adjective  and  nominal  verbs  'of  Class  IV  is  not 

made,  as  one  might  expect,  simply  by  using  the  nominal  pronoun 

and  the  suffix  -e,  but  it  is  expressed  by  the  inchoative  form  by 

adding  the  suflSx  -tSal  or  -tal  and  the  final  -e.  The  nominal  futiure 

pronoun  is  used  with  these  forms:  ^ 

he-k  kohan-t§al-e,  we  shall  be  sick,  we  shall  become  sick. 
hu  (he-u)  keel-t§al-e,  he  will  be  cold. 

Past  Time,    In  verbs  of  Class  I,  this  is  expressed  by  the  stem 

alone  compounded  with  the  verbal  pronoun.   This  form  is  really  a 

verbal  noun:  ^ 

lub-en,  I  fell,  literally,  I  am  a  faller. 
bin-et§,  you  went, 
tal-i,  he  came, 
kim-ob,  they  died. 

The  form  of  the  imperative  is  similar  to  the  first  person  singular 
of  the  past  tense,  as  lub-en,  fall,  or  I  fell.  To  distinguish  between 

translates  this  form  on  the  basis  of  a  participial  meaning  as  **  it  goes  (will  be) 
raising  itself  I,  i.e.  it  is  in  the  notion  to  raise  itself,  1  »  1  will  raise  myself.'' 

Compare  Beltran  (§  137)  for  the  contraction. 

*  Coronel,  followed  by  San  Buenaventura  (fol.  7  ob.)  gives  a  future  in  om  for 
neuter  verbs.  Beltran  (§  96)  is  entirely  correct  in  pointing  out -that  these  forms 
are  not  found.  By  the  examples  given  both  by  Coronel  and  San  Buenaventura 
it  is  clear  that  they  have  mistaken  the  on  of  the  1st  person  plural,  written  by 
them,  in  this  case,  as  om  for  a  sign  of  the  future. 

'  This  is  given  by  the  Spanish  grammars  as  the  Preterito  Perfecto. 

Friedrich  Miiller  (1882,  v.  2,  p.  309)  considers  this  form  and  others  like 
it  as  exhibiting  "  the  predicative  power  of  the  true  verb."  Adam  (1878a,  p.  155) 
says,  *'  The  intransitive  preterit  nak-en  may  seem  morphologically  the  same 
as  the  Aryan  ds-mi;  but  here  again,  nak  is  a  verbal  noun,  as  is  demonstrated 
by  the  plural  of  the  3d  person  nak-ob,  *  the  ascenders.'  Nak-en  comes  to  mean 
'  ascender  [formerly]  me.'  "  Brinton  (1882,  p.  31),  who  quotes  these  authori- 
ties, writes,  **  1  am  inclined  to  think  that  the  French  critic  is  right,  and  that,  in 
fact,  there  is  no  true  verb  in  the  Maya,  but  merely  verbal  nouns,  nomina 
actionis,  to  which  the  pronouns  stand  either  in  the  possessive  or  objective  re- 
lations, or,  more  remotely,  in  the  possessive  relation  to  another  verbal  noun  in 
apposition,  as  kah,  kut^i,  etc.  The  importance  of  this  point  in  estimating  the 
structure  of  the  language  will  be  appreciated  by  those  who  have  paid  any  at- 
tention to  the  science  of  linguistics." 
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the  two  an  initial  t  sound,  usually  glottalized,  may  be  used  be- 
fore the  verbal  stem:  ^ 

tMub-en,  I  feU. 
t'-bln-en,  I  went, 
t'-tai-en,  I  came. 

The  t'  is  the  same  form  as  that  used  with  the  nominal  pronoun  as 

a  time  particle  for  the  past.    The  t'  is  often  retained  throughout 

all  forms  for  the  past:  ^ 

t'-bin-i,  he  went, 
t'-tal-on,  we  came. 

As  has  been  noted,  the  Spanish  grammars  all  give  a  Preterito 
Imperfedo  using  the  form  of  the  present  followed  by  kutii  (cuchi). 
This  is  really  the  past  of  the  verb  ut§ul,  to  happen.  It  is  recognized 
at  the  present  time  but  is  not  commonly  used.  The  Preterito 
PlusciLamperfecto  in  ili  kutSi  I  was  not  able  to  find.' 

Past  time  in  verbs  of  Class  II  is  expressed  by  adding  to  the  stem 

^  Beltran  (§  85)  gives  the  two  forms  for  the  past,  lub-en  and  t-lub-en.  He 
states  that  the  latter  form  is  the  better.  He  makes  no  mention,  however,  of 
the  fact  that  this  t  is  usually  glottalised. 

Seler  (p.  98,  99)  seems  to  limit  the  use  of  the  t  as  a  sign  of  the  preterite  to 
the  Ist  person.  The  t  is  used  in  all  persons  as  a  sign  for  the  past  in  the  intran- 
sitive.   Beltran  (§  81)  gives  his  examples  of  the  use  of  t  in  the  3d  person. 
Palma  y  Palma  (p.  185-187)  uses  an  h  in  place  of  the  t: 
h-bln-en,  I  went. 
He  writes,  "A  blnen  se  adidona  una  ache  sin  poderse  holier  ura  rozdn  mani- 
fiesta.    Acoso  sea  contracd&n  de  hl-blnen,  partlculc  que  se  emplea  en  el  modo 
optativo  para  significar  irlo,  segiin  el  P.  Beltran.^*   On  p.  209  he  also  uses  the 
form  in  t,  as  given  above.   In  connection  with  this  he  writes,  "  Pore  distinguir 
el  preterito  perfecto  de  ir>dicativo  del  presei  te  de  imperative  *  nacen '  subCy  se 
antepore  una  te  ol  primero  coino  se  he  vista  antes,  y  d  veces  una  ache  con  sonido  de 
jota.    Asl  se  dice:  " 

t  naken  6  h  naken,  subl. 
t  naket§  6  h  naketS,  subiste. 
*  Seler  (p.  98),  as  already  pointed  out,  limits  the  use  of  t  as  a  sign  of  the  past 
to  the  1st  person  and  states  that  a  k  (c)  is  used  for  the  same  purpose  in  the  3d 
person.   He  seems  to  base  this  statement  on  the  fact  that  kutSi,  from  utSul, 
begins  with  a  k. 

'  Palma  y  Palma  (p.  189)  also  fails  to  find  this  form.  He  gives  as  a  sub- 
stitute; 

3*ook  ill  in  bin  ka  t  qutSetSe,  me  hahia  ido  cuando  llegaste. 

Lopez  (1914)  follows  Palma  y  Palma  in  giving  the  same  forms  in  3'ook  ill 
(see  p.  67). 
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the  sign  of  the  past,  -ah,  as  seen  also  in  the  past  of  the  intransitive 
verb,  and  the  verbal  pronoun : 

t§i-tal-ah-en,  I  lay  down, 
kud-tal-ah-en  ti  Ho,  I  lived  in  Merida. 

These  forms  are  usually  contracted  into: 

t§M-ah-en.*  kuS-1-ah-en. 

Past  time  in  verbs  of  Class  III  is  made  by  adding  to  the  stem 

the  sign  of  the  past,  ah,  and  the  verbal  pronoun.   An  n  is  inserted 

between  the  stem  and  the  pronoun.^ 

qal-n-ah-en,  1  sang.  oUb-n-ah-on,  we  wrote. 

baab-n-ah-et§,  you  swam.  3'on-[n]-ah-ob,  they  shot, 

tukul-n-ah-i,  he  thought. 

Verbs  of  Class  III  6,  forming  the  present  of  the  transitive  in 
t-ik,  do  not  show  the  sign  of  the  agent  (t)  when  used  in  the  in- 
transitive: 

.  tin  oHb-t-ik,  1  am  writing  something, 
o'ib-n-ah-en,  1  performed  the  action  of  writing. 

^  Beltran  (§  93)  does  not  give  the  imcontracted  forms.  He  gives  only  the 
forms  in  1-ah.  Beltran  follows  Coronel  in  stating  that  verbs  in  -tal  which 
have  an  1  in  the  root  form  the  past  by  substituting  h  for  1-ah.  From  the  verb 
kul-tal  he  would  get  the  past  kul-hl  instead  of  kul-lah-L  The  complete  un- 
contracted  form  would  be  kul-tal-lah-i.  According  to  the  present  method  of 
speaking  this  would  be  contracted  into  kul-ah-1,  not  kul-h-l  according  to 
Beltran.  There  is,  therefore,  no  need  to  make  an  exception  to  verbs  in  -tal 
with  an  1  in  the  stem  as  the  rules  for  contraction  would  attend  to  this. 

Seler  (p.  81)  explains  this  form  by  saying  that  a  t  is  added  in  the  present 
and  an  1  in  the  preterit  and  future. 

*  Beltran  (§  83)  gives  this  same  form  for  his  verbs  of  the  2d,  3d,  and  4th  Con- 
jugations when  they  are  changed  to  the  intransitive.  He  points  out  (§  53)  the 
mistake  of  San  Buenaventura  who  (fol.  6  ob)  makes  these  forms  by  using  ah-n 
with  the  verbal  pronoun  instead  of  n-ah  as  kambe-s-ah-n-en  for  kambe-8-n- 
ah-en.  Beltran  (§  85)  speaks  of  the  forms  in  n-ah  as  the  "  elegant  "  (garbo8o) 
way  of  expressing  the  past. 

Seler  (p.  83)  states  that  the  sufRx  -n  has  the  meaning  '^  to  be  engaged  in  the 
activity  in  question,"  "to  exert  the  activity  in  question."  Later  (p.  110)  he 
states  that  the  -n  is  used  to  derive  intransitive  verbal  themes  from  nouns. 
On  p.  119  he  gives  the  forms  in  n-ah  for  the  past  of  the  intransitive.  He  calls 
this  -ah  (p.  122)  the  "  second  ah."  He  notes  that  this  is  the  "  new  formation  " 
as  San  Buenaventura  gives  only  the  n  for  the  past.  This  is  the  case  where 
San  Buenaventura  (fol.  6  ob)  incorporates  a  noun  with  the  verb  as  a  unit. 
(See  discussion  of  this,  p.  29.)  Seler  overlooks  the  fact  that  in  the  preceding 
paragraph  San  Buenaventura  gives  the  form  with  -ah  and  -a,  as  noted  above, 
although  he  states  that  the  past  is  made  with  n. 
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This  form  of  the  past  is  the  one  used  when  a  transitive  with 
its  object  is  turned  into  the  intransitive  in  form: 

tin  ftot-ah  tie,  1  cut  wood  (transitive  form). 

io[t]-tSe-n-ah-en,  1  cut  wood  or  1  performed  the  action  of  cutting -wood. 

A  form  of  the  distant  past  with  verbs  of  Class  III  is  expressed  by 
the  duplication  of  the  -ah,  the  sign  of  the  past: 

iimbal-n-ah-ah-n-en,  I  walked  a  long  time  ago. 

An  n  is  added  between  the  final  ah  and  the  pronoun  for  euphony . 
This  form  is  seldom  used. 

Past  time  with  verbs  of  Class  IV  is  made  by  adding  an  h  or  hi 
between  the  stem  and  the  verbal  pronoun: 

keel-h-en,  1  was  cold.  kohan-h-on,  we  were  ill. 

tto-h-i,  he  was  good.  tSupal-h-i,  he  was  a  boy. 

It  is  quite  probable  that  the  actual  time  particle  for  the  past  with 
these  verbs  is  hi,  contracting  with  the  pronoun  to  h-en,  h-etS,  and 
h-i.   The  Mam  dialect  shows  hi  as  this  tense  sign.^ 

There  are  a  few  verbs  ending  in  -mal  and  -pal  which  belong  in 
this  Class  IV  although  at  first  sight  they  would  be  placed  in 
Class  1:2 

tepal,  ruler,  king. 

tepal-h-en,  1  ruled,  1  was  a  ruler,  (also  tepal-n-ah-en  possible). 

ol  mal,  to  coagulate,  probably  from  olom,  blood. 

ol  mal-h-i  or  olma-h-i,  past  tense,  3d  person. 

nol  mal,  to  blunt. 

nol  mal-h-i,  or  nol  ma-h-i,  past  tense,  3d  person. 

mutS  mal,  to  fade. 

mutS  mal-h-1  or  mut§  ma-h-1,  past  tense,  3d  person. 

*  Beltran  (§  193)  states  that  the  past  is  formed  by  adding  hi  which  combines 
with  the  pronoun  into  h-en,  h-et§,  and  h-1.  Seler  (p.  79)  follows  San  Buena- 
ventura and  Beltran  in  this  but  he  states  that  the  sign  of  the  past  and  the 
future  really  belong  with  the  noun.  The  verbal  character  of  the  pronoun  is 
sufficiently  clear  to  justify  the  statement  that  the  time  particles  belong,  not 
with  the  noun,  but  with  the  verb. 

*  Lopez  (§  89)  gives  nol-mal  and  mut§-mal  as  exceptions  to  the  rule  that 
all  verbs  in  -1  make  the  past  by  dropping  last  syllable  and  adding  the  verbal 
pronoun.  He  recognizes  that  most  verbs  in  m-al  form  the  past  in  the  regular 
way; 

ulm-al,  ulm-en  3'am-al,  3'am-en  lam-al,  lam-en. 
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There  is  a  tense  representing  completed  action  made  with  the 
root  of  the  verb  o'ck,  to  finish.  This  is  found  in  the  transitive  as 
well  as  the  intransitive  in  all  classes  of  verbs:  ^ 

3>in  (3'ok-in)  hanal,  I  have  finished  eating. 

Tense  in  the  Trarmiive  Verb.  In  addition  to  the  time  particles 
attached  to  the  nominal  pronoun,  tense  in  the  transitive  verb  is 
expressed  by  suffixes. 

Present  Time,  This  is  shown  by  the  suffix  -jk  which  represents 
the  object  in  present  time  or  something  directed  toward  something 
in  present  time.^  When  there  is  a  pronominal  or  nominal  object, 
this  object  is  in  apposition  to  the  idea  contained  in  -ik.' 

Class     la.  tin  putS-ik,  1  am  hitting  something. 

tan  tSul-ik,  you  are  wetting  something. 

^  1  faUed  to  find  the  forms  of  the  pluperfbbt  in  3'okill  given  by  Lopez  (§  77) ; 
3>okili  in  hanal,  1  had  eaten. 

It  is  interesting  to  note  that  this  form  is  also  given  by  Palma  y  Palma  (p.  189) 
in  place  of  the  artificial  form  in  ili  katSi  of  the  early  grammars. 

2  Compare  Beltran,  §  236. 

'  Seler  (p.  80,  120,  121)  regards  the  -ik  as  showing  a  illative  or  an  infini- 
tive idea.  It  is  certainly  true  that  in  some  cases  the  relative  idea  seems  to  be 
present  as  when  ik  is  compounded  to  make  a  form  like  likil  (p.  93).  But  as 
ik  is  found  only  with  transitives  it  seems  to  denote  an  objective  relation.  One 
of  the  forms  given  by  Seler,  ten-3ik-ik,  "  1  obey  him  or  1  am  the  one  who  obeys 
him,''  shows  the  relative  idea  but  this  is  probably  expressed  in  the  t  or  ti  com- 
bined with  the  verbal  pronoun  -en,  making  ten,  and  not  by  the  -ik  in  aildk. 
On  page  74  he  comments  as  follows  on  the  form  in  ik, ''  die  Formen  auf  -ik  sind 
echte  gerundivische  Formen,  die  die  8u  BedeiUung  eines  gamen  RelativsaUea  oder 
Lhnstandssaizes  hahen." 

Beltran  (§  172)  gives  the  form  in  -ik  but  uses  the  verbal  pronoun  com- 
pounded with  t  or  ti: 

t-en  kambes-ik  Pedro,  1  am  teaching  Peter. 

The  forms  of  the  pronoun  compounded  with  t  or  ti,  giving  ten,  tetS,  toon,  te-eS, 
are  used  in  answer  to  the  question,  "  Who  is  doing  this?  "  The  verbal  idea 
is  brought  out  in  the  answer  as  in  the  sentence  above,  '^  1  am  the  one  who  ia 
teaching  Peter."  A  more  usual  way  to  express  this  idea,  however,  is  the  use  of 
the  verbal  pronoun  compounded  with  t  together  with  the  nominal  pronoun 
compounded  with  k: 

t-en  k-ln  kambes-ik  Pedro,  1  am  the  one  who  is  teaching  Peter  or  1  am 
the  one  who  is  about  to  teach  Peter. 

Beltran  (§  168)  also  gives  this  form. 
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Class     1  b.  tan-k  lub-s-ik  na,  we  are  destroying  the  house;  literally,  in 

present  time,  our  causing  something,  in  present  time,  to 

fall,  the  house, 
tun  kim-8-ik  k£,  he  is  killing  the  deer,  literally;  in  present 

time,  his  causing  something,  in  present  time,  to  die,  the 

deer.  -y  ^^ 

Class  111  a.  tin  3'on-^  k6,  he^s  shooting  the  deer;  literally,  in  present 

time,  n^  gunning  something,  in  present  time,  the  deer. 
Class  111  h.  tun  mls-t-ik  na,  he  is  sweeping  the  house;  literally,  in  present 

time,  his  doing  something  with  a  broom,  in  present  time, 

the  house. 

When  the  verbal  pronoun  is  used  after  the  suflBx  -ik,  there  is  an 

elision  of  the  i  in  -ik:  ^ 

tun  kam-be-s-ik-en  becomes  tun  kam-be-s-k-en,  he  is  showing  me 
something. 

Future  Time,  In  the  transitive  this  is  much  the  same  as  the  im- 
perative. It  is  expressed  by  the  present  stem  in  -ik  with  the  final 
-e  together  with  the  usual  forms  of  the  nominal  pronoim  com- 
pounded with  the  sign  of  the  future,  he-.  The  causal  s  and  the 
instrumental  t  are  retained  in  Classes  I  h  and  III  h  respectively. 

Class     1  a.  h6n  het-ik-e,  1  shall  open  something. 

Class     1 6.  h6n  kim-s-ik-e,  1  shall  kill  something. 

Class  111  a.  h6n  3'on-ik-e,  1  shall  shoot  something. 

Class  111  6.  h6n  o'ib-t-lk-e,  1  shall  write  something. 

The  omission  of  the  sign  of  the  present  transitive,  -ik,  is  often 

made,  or  the  i  of  the  sufl&x  -ik  is  lost  by  syncope: 

h6n  kim-s-e,  or  kim-s-k-e, 
h6n  D'on-e,  or  o'on-k-e, 
h6n  D'ib-t-e,  or  o'ib-t-k-e. 

When  there  is  an  object  expressed,  either  by  a  pronoun  or  a  noun, 

the  final  -e  may  be  added  after  the  object: 

hu  (he-u)  put§-ik  winik-e,  or  wink-e,  he  will  hit  the  man. 
hu  put§-ik-en-e,  or  put§-k-en-e,  he  will  hit  me. 

Indefinite  future  is  expressed  by  prefixing  the  root  of  the  word 
bin,  "  to  go,"  to  the  forms  of  the  nominal  pronoun  and  suffixinji 
the  final  -e  to  the  root.^ 

*  Compare  Beltran,  §  140. 

*  Beltran  gives  the  form  in  bin  as  the  regular  future  in  the  transitive; 
bin-in-kambes,  2d  Conjugation. 

bin-in-3ik-e,  3d  Conjugation. 

bin-in-kanan-t-e,  4th  Conjugation.  • 
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It  should  be  noted  that  the  stem  in  -ik  is  never  used  with  bin 

nor  does  the  pronoun  have  a  time  particle: 

Class     la.  bin  in  het-e,  I  shall  open  scmething,  I  am  going  to  open 

something. 
Class  III  a.  bin  in  3'on-e,  I  am  going  to  shoot  something. 
Class  III  &.   bin  in  o'ib-t-e,  I  am  going  to  write  something. 

The  final  -e  of  the  futm-e  may  be  lost  by  apocope  when  a  noim 

or  pronoun  is  used  as  the  object.    If  it  is  retained  it  is  added  at 

the  end  of  the  form: 

bin  in  yakun-t-etS  or  bin  in  yakun-t-etS-e,  I  am  going  to  love  you. 
bin  a  hant-wa  or  bin  a  hant-wa-e,  you  will  eat  the  tortilla. 

In  verbs  of  Class  I  6,  using  the  causal  s,  the  future  sign  -e  may 

occur  either  before  or  after  the  s.  The  latter  is  more  common  at 

the  present  time.^ 

bin  a  nak-s-S  or  nak-e-s,  you  are  going  to  climb  something. 
bin  a  kim-s-e  or  kim-e-s,  you  are  going  to  kill  something,  you  are  going 
to  cause  death  to  something. 

Beltran's  forms  in  the  3d  and  4th  Conjugations  agree  with  corresponding 
forms  given  here,  using  the  final  -e  as  the  sign  of  the  future.  He  shows  the  -6 
before  the  causal  s  in  the  2d  Conjugation  which  corresponds  to  our  rule  as  the 
verbs  in  this  conjugation  belong  to  our  Class  I  b. 

Coronel  and  San  Buenaventura  show  forms  similar  to  those  of  Beltran  in 
the  2d  and  4th  Conjugations.  In  the  3d  all  give  a  form  in  b  preceded  by  a  vowel 
similar  to  that  of  the  root: 

bin-in-tal-ab,  bln-in-oik-ib. 

I  was  not  able  to  find  this  form  used  at  the  present  time.  Beltran  (§  112) 
notes  that  the  form  in  -b  is  found  but  the  more  common  form  for  the  future 
is  that  in  -e  for  verbs  of  the  3d  Conjugation. 

Seler  (p.  104,  107)  follows  San  Buenaventura  in  giving  the  future  in  -b. 
He  explains  the  more  common  future  in  -e  as  having  been  derived  from  -eb. 
I  see  no  justification  for  this  as  Beltran  distinctly  states  that  the  form  in  -b  is 
not  common  and  he  limits  it  to  the  3d  Conjugation.  Seler  (p.  109)  makes  the 
following  literal  translation  for  the  future; 

bln-in-kambes,  it  goes  (it  is  in  the  work,  it  will  be)  that  by  me  is  taught  » 
I  shall  teach  him. 
*  The  early  Spanish  grammars  give  as  the  form  of  the  2d  Conjugation 
bin  in  kam-be-s. 
This  probably  corresponds  to  the  alternate  forms  above.    It  might  possibly 
be  explained  as  formerly, 

bin  in  kam-be-s-e, 
the  e  being  lost  after  the  e  of  the  root  be. 
Palma  y  Palma  (p.  185)  gives  the  form  agreeing  with  the  latter: 

bin  in  kam-be-s-e. 
Lopez  (§  91)  recognizes  the  two  forms  of  the  future  in  these  verba. 
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These  forms  in  bin  may  be  used  in  the  subjunctive  sense,  show- 
ing a  future  possibility. 

I  was  not  able  to  find  the  forms  in  ili  kot§om  given  for  the  Futuro 
Perfecto  in  the  early  grammars.  I  question  them  as  they  are  made 
from  the  past  stem  in  -ah  and  are  used  to  express  a  future. 

Past  Time.  In  the  transitive  this  is  expressed  in  several  ways 
according  to  the  degree  of  the  distance  in  the  past  when  the  action 
took  place.  The  idea  of  past  time  is  brought  out  by  the  particles 
t  or  D'ok  attached  to  the  forms  of  the  nominal  pronoun  or  by  suf- 
fixes on  the  verbal  stem  ox  by  both.  The  usual  suflSx  expressing 
past  time  is  -ah  which  is  added  to  the  stem.^  This  -ah  for  the  past 
takes  the  place  of  -ik  for  the  present  and  is  the  same  form  as  that 
used  for  past  time  in  the  intransitive  for  verbs  of  Classes  II-III. 
With  this  form  in  -ah  the  nominal  pronoun  is  usuaUy  compounded 
with  t:  2 

Class     la.  t-in  §ul-ah  in-meya,  1  finished  my  work;  literally,  in  past 

time,  my  finishing  something,  in  past  time,  my  work. 
Class     1  b.   t-a  kim-s-ah  in  jrum,  you  killed  my  father.' 
Class  111  a.  t-u  3'on-ah  k6,  he  shot  the  deer. 
Class  111  b.   t-a  o'ib-t-ah  hutin,  you  wrote  the  letter. 

1  It  has  already  been  pointed  out  (p.  68)  that  Coronel  and  San  Buena- 
ventura make  no  distinction  in  the  present  between  the  form  of  the  transitive 
and  that  of  the  intransitive.  In  the  past  tense,  however,  both  make  the  same 
distinction  between  the  transitive  and  intransitive  as  that  made  here  and  in 
Beltran.  Coronel  changes  the  -ah  of  the  past  to  i  when  a  question  is  asked; 
mak  kambesi  palalob,  who  showed  (it  to)  the  boys? 

Seler  (p.  91,  92)  has  much  to  say  about  this  -ah.  He  considers  this  is  used 
with  the  original  passive  nominal  roots  to  express  a  transitive  idea.  He  fails,  it 
seems  to  me,  to  recognize  that  this  -ah,  as  a  sign  of  the  past,  is  exactly  equiv- 
alent to  the  -ik  as  the  sign  of  the  present  with  transitive  verbs,  although  lat^r 
in  his  paper  (p.  118)  he  recognizes  the  -ah  as  used  **  in  the  preterite  of  the 
transitive  root  conjugation." 

*  In  a  few  cases  when  the  verbal  pronoun  is  used  as  an  object  this  sign  of 
the  past  is  omitted: 

tu  put§-en,  he  struck  me. 
As  will  be  pointed  out  later  (p.  94)  the  -ah  is  usually  omitted  in  response  to 
questions. 

'  Seler  (p.  86)  gives  this  form  excepting  the  time  particle  of  the  pronoun  and 
translates  it  literally,  '*  thy  dead  one  is  my  father."  He  writes,  "  Immerhin 
kann  man  sich  der  Anschauung  nicht  verschliesseii,  dass  den  transitiven  und  den 
passiven  Verbalutisdriicken  dieseWen  Nominolthemata  passiver  Bedeutung  zu 
Grande  liegev,  die  zur  Bildung  der  passiven  Ausdrucke  nach  den  Regeln  der 
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As  in  the  present  there  is  a  syncopation  of  the  a  of  the  ending 
-ah  when  the  verbal  pronoun  beginning  with  a  vowel  is  used  as  the ' 
object: 

tu  kam-be-s-ah-en  becomes  tu  kambe-s-h-en,  he  showed  something  to  me. 

Action  just  completed  is  expressed  by  the  nominal  pronoun  com- 
pounded with  the  root  of  the  verb,  o'ck,  to  finish.  The  verbal 
stem  takes  the  -ah  for  the  past:  ^ 

3'ok-a  putS-ah-en,  contracted  to  o'a  putS-h-en,  you  have  just  finished  hit- 
ting me. 

3'ok-k  kim-s-ah  k£,  contracted  to  o'oq  kim-8-ah  k£,  we  have  just  finished 
killing  the  deer. 

There  is  a  form  of  the  past  in  -ki.  This  is  used  in  clauses  with 
the  idea  of  "  since  ''  or  "  after.''  ^ 

Distant  past  in  the  transitive  is  expressed  by  the  suffix  m  com- 
pounded with  the  usual  sign  of  the  past,  -ah.'  In  most  cases  the 
temporal  sign  with  the  pronoun  is  omitted  in  these  forms: 

prddikativen  Audsage  mit  dem  Peraanalpronomen  verhunden  toerdeuj  zur  BUdung 
der  ironsitiven  Ausdrucke  mit  dem  Poasessivprdfixe  versehen  werden."  1  readily 
admit  the  passive  relationship  shown  in  verbs  of  Class  1  (p.  63)  but  this  form 
is  to  be  explained  as  follows;  — my  causing  (s)  someone  in  past  time  (ah)  to 
die  (kim)  my  (in)  father  (yum).  The  use  of  the  causal  emphasizes  the  activity 
of  the  subject. 

^  Beltran  (§  85)  gives  the  form  in  o'ok.  He  also  uses  it  with  the  intransitive 
verb. 

Ruz  (1844)  has  the  form  in  3'ook  for  the  future  perfect,  the  preterit  perfect 
and  the  pluperfect  tenses. 

Lopez  has  the  form  in  3'ok  uncontracted  with  pronoun  and  a  form  in  o'okill 
for  the  pluperfect. 

*  Compare  Seler  (p.  121,  122).  Beltran  (§§  174,  175),  notes  the  statement 
of  San  Buenaventura  regarding  variations  in  his  4th  Conjugation  m  using  the 
-ki  and  not  -ah  for  the  past.  Beltran  states  that  the  form  in  -ki  may  be  used 
with  all  verbs  but  he  limits  the  use  to  the  meaning,  "  despues  que  6  desde  que,** 

kim-ki  in  yume  oqomuol,  after  my  father  died;  1  was  sad. 
Coronel  uses  the  -ki  form  for  the  past  with  reservation  regarding  clauses.   He 
also  has  the  form  Iki  when  the  verbal  root  has  two  consonants  preceding  this 
ending; 

kokint-iki. 

The  forms  of  the  past  made  by  adding  kutSi  to  the  forms  of  the  present 
which  are  given  in  all  the  Spanish  grammars  are  not  conunonly  employed  at  the 
present  time.  1  was  unable  to  find  the  forms  given  in  the  early  grammars  for 
the  Preterito  Pluscuamperfecto  in  ill  kutSi. 

'  Ruz  (1844,  p.  81,  82),  in  his  preterit  perfect  and  pluperfect,  has  a  form 
in  -ma  following  the  -ah  of  the  past  rather  than  preceding  it  as  above; 
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in  put§-m-ah-etS,  1  hit  you  a  long  time  ago. 

u  3'on-m-ah-en,  he  shot  me  a  long  time  ago. 

a  kim-s-m-ah,  you  killed  it  a  long  time  ago. 

u  het-m-ah-ob,  they  opened  it  a  long  time  ago. 

u  yal-m-ah  tan-il-ob,  he  spoke  these  words  a  long  time  ago  (Xiu  ms.). 

Modes.  There  is  no  sharp  distinction  between  the  dififerent 
modes  in  Maya.  The  Spanish  grammarians  in  their  endeavor  to 
find  corresponding  forms  for  everything  in  the  Latin  grammar 
give  forms  for  the  different  modes  which  are,  in  many  cases,  most 
artificial. 

Indicative  Mode.  There  is  no  occasion  to  comment  on  this. 

Subjunctive  Mode,  This  is  really  lacking  in  Maya.^  The  idea  of 
a  future  possibility  is  expressed  by  certain  forms  of  the  future  and 

ten  in  sah-t-ah-ma,  1  have  feared. 
ten  in  sah-t-ah-ma  kat§i,  1  had  feared. 

Lopez  (§  98)  has  the  same  forms  as  Ruz,  calling  them  a  pretSrito  indifinido. 
He  gives  examples  for  both  intransitive  and  transitive  verbs; 
u-hant-ma-ob,  lo  han  comido. 
in-hant-ah-ma-wah,  yo  he  comido  pan. 

*  Beltran  and  his  predecessors  use  the  form  of  the  Futuro  Imperfecta  with 
various  modifications  for  all  tenses  of  the  Subjunctive.  The  bin  is  dropped, 
as  observed  in  my  form,  and  Beltran  gets  the  following  forms; 

ten  nakaken,  1st  Conjugation.  ten  in  3ike,  3d  Conjugation. 

ten  in  kambes,  2d  Conjugation.  ten  in  kanante,  4th  Conjugation. 

It  will  be  observed  that  he  prefixes  the  verbal  pronoun  compounded  with  t. 
This  verbal  pronoun  is  quite  unnecessary.  As  the  form  stands  with  Beltran 
the  meaning  of  ten  nakaken  would  be,  "  1  am  the  one  who  may  ascend." 
For  the  Preterito  Imperfecto  of  the  Subjunctive  Beltran  uses  hi  or  hlwil  as  a 
prefix  to  the  forms  for  the  present; 
hi  or  hiwil  nakaken. 

These  forms  for  the  past  of  the  subjunctive  are  the  same  as  those  given  by 
Coronel  and  San  Buenaventura  for  the  present  of  this  mode,  Coronel  using  hij 
for  hi.  The  use  of  this  form  in  hi  or  hij  is  clearly  incorrect  as  h  conveys  the 
meaning  of  past  time. 

Beltran  in  his  text  (§§  73,  74)  states  that  the  better  form  of  the  subjunctive 
of  transitive  verbs  adds  a  final  -e.  This  seems  to  agree  with  my  statement 
that  the  subjunctive  is  a  future.  He  also  gives  forms  for  the  subjunctive  in 
-ina: 

naka-k-en  ina,  or  in  nah  nakal,  yo  subi^ra. 

in  kambes  ina,  or  in  nah  in  kambes,  yo  lo  aisendra. 

It  should  be  noted  that  Coronel  and  San  Buenaventura  give  forms  in  ka-lna 
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I  have  regarded  these  forms  as  belonging  to  a  potential  mode.  A 
conditional  statement  is  usually  introduced  by  the  particle  wa, 
if.  The  verb  has  no  special  form  in  the  conditional  clause.  The 
future  is  usually  employed  in  the  main  clause: 

wa  (or  wai)  yan  taqln,  h6n  bin-e,  if  I  had  money  I  should  go. 

Potential  Mode,  The  idea  of  a  future  possibility  is  expressed  by 
certain  forms  of  the  future.  The  most  conmion  is  the  use  of  the 
nominal  pronoim  compounded  with  k-  (p.  46).  The  suffix  of  the 
future,  -e,  may  or  may  not  be  retained  in  intransitives:  ^ 

k-ln  put§-e,  I  may  strike  him. 
k-ln  qai  or  k-in  qai-y-e,  I  may  sing, 
k-in  o*on  or  k-ln  o*on-e,  I  may  shoot. 

The  defective  verb,  ut§ak,  has  the  meaning,  "  it  is  possible,  per- 
haps "  and  it  is  sometimes  used  in  connection  with  the  preceding 
forms.2 

The  future  in  ak  and  the  verbal  pronoim  are  also  used  to  express 

a  future  possibility    The  prefix,  bin,  is  usually  omitted:' 

lub-n-&k-en,  I  may  fall. 
bin-n-&k-et§,  you  may  go. 
o'on-[nl-ik-i,  he  may  shoot. 

Imperative  Mode,  In  the  intransitive  this  is  usually  formed  by 
adding  the  suffix  -en  to  the  shortened  stem  or  root:  * 

for  the  Optative.  I  consider  all  these  forms  in  hi,  hiwil  and  ina  alone  or  com- 
bined with  kut§i,  111  kut§i,  and  Hi  kotSom  as  artificial  in  their  formation. 

Coronel  and  San  Buenaventura  give  only  the  present  and  the  imperfect  of 
the  subjunctive.   Beltran  has,  in  addition,  the  preterit  and  two  futures. 

Palma  y  Palma  (p.  190)  in  criticizing  these  forms  of  Beltran  writes  very 
truthfully,  "  K  arf  formas  del  subjuniivo.  Yo  no  sabri  dedr  de  una  manera  fija 
cuul  €4i  la  causa  de  esto;  pero  aospecho  que  consiste  en  el  afdn  de  calcar  las  formas 
verbales  de  los  tiernpos  mayas  d  las  de  los  t^erbos  casteUanos  y  latinos  emjdeando 
jxira  esto  particulas  del  futuro,  del  pasado  6  del  fuiwro  y  jMsado  para  hacer  los 
turnpos  Uamados  mixlos  como  habri  ido.^* 

1  These  forms  correspond  to  those  given  by  Lopez  (p.  51)  for  the  subjunc- 
tive of  active  verbs.  .  '  i 

*  Compare  Lopez  (5^20).  »  ' 

Coronel  and  San  Buenaventura  (fol.  18  ob.)  give  the  form  ut&ak  or  utSuk 
with  the  meaning  "  to  be  able  "  ; 

utSuk  In  beeltik,  lo,  I  am  able  to  do  this. 
ut§uk  a  blnel,  you  are  able  to  go. 

^  These  forms  correspond  to  those  given  by  Lopez  (p.  39,  etc.)  for  the  sub-t 
junctive  of  neuter  verbs. 

^  The  Spanish  grammars  have  the  imperative  in  -en  for  verbs  of  their  let 
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Class  I.  nak-en,  climb, 
lub-en,  fall, 
ah-en,  wake  up. 
em-en,  come  down. 

These  forms  for  verbs  of  Class  I  are  the  same  as  the  first  person 

smgular  of  the  past  tense  of  the  intransitive.    It  has  previously 

been  pointed  out  (p.  71)  that  the  latter  may  be  preceded  by  a  t 

or  t'  to  distinguish  it  from  the  imperative.   This  similarity  is  not 

seen  in  the  imperative  in  verbs  of  Class  III  which  form  their  past 

in  n-ah: 

Class  III.  3'on-en,  shoot. 
8ut-en,  jump, 
qai-y-en,  sing, 
mis-en,  sweep,  broom. 

It  should  be  noted  that  the  causal  sign  or  the  sign  of  the  agent 
is  not  found  in  the  imperative  of  the  intransitive  in  Class  I  b  and 
III  b  respectively. 

In  verbs  of  Class  II  in  -tal,  the  same  rule  holds,  to  add  -en  to 
the  stem.  The  typical  ending  for  verbs  of  this  class,  -tal,  is  con- 
tracted to  1: 

Class  II.  tSi-tal-en  becomes  tSl-l-en,  lie  down. 
ku§-tal-en  becomes  ku§-l-en,  live.* 

This  contraction  of  the  stem  in  -tdl  suggests  the  possibility  that 

the  imperative  of  verbs  of  Class  I  above  was  formerly  made  from 

the  stem  in  -1 : 

nak-al-en  becoming  nak-en.  ah-al-en  becoming  ah-en. 

lub-ul-en  becoming  lub-en.  em-el-en  becoming  em-en. 

conjugation.  Beitran  gives  nothing  but  the  present  tense  of  the  imperative. 
Coronel  and  San  Buenaventura  give  a  future  imperative  compounded  with  the 
root  of  the  verb  qat,  to  desire. 

Seler  (p.  Ill)  in  his  interpretaion  of  the  imperative  in  -en  writes,  "/c/i  bin 
also  in  der  Thai  geneigtf  auch  der  zweiten  Person  des  Imperativs  der  Verba  neiUro- 
passiva  die  ursprungliche  Bedeutung  eines  Participii  Perfecti  zttzuweiseUj  iDclche 
imperativische  Bedeutung  in  derseWen  Weise  hekommen  hal^  wie  etwa  unser 
KavaUeriekommando  '  Aufgesessen! '  —  Eine  Differenzirung  des  Imperativs  und 
des  Partizipium  kommi  in  einfacher  Weise  durch  den  Accent  zu  Stande^  indem 
der  Imperativ  in  eindringlicher  Weise  die  lelzte  Silbe  hetont,  das  Participium  den 
Ton  auf  der  StammsUbe  hehaU.^^  In  this  he  tries  to  trace  a  similarity  between 
the  -en  of  the  imperative  and  the  -an  of  the  past  participle. 

*  Seler  (p.  106)  gives  the  imperative  of  this  form  as 
ku§-l-ah-en. 
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The  imperative  in  the  transitive,  as  already  pointed  out,  is  very 
similar  to  the  future.  It  ends  in  -e  when  no  pronommal  object  is 
expressed.  The  sign  of  the  present  -ik  is  never  found  as  it  is  some- 
times in  the  future:  ^ 

Class     I  a.  putS-e,  hit  it. 

Class     I  &.   kim-s-e,  kill  it,  cause  something  to  die. 

Class  III  a.  o'on-e,  shoot  it. 

Class  III  &.   mls-t-e,  sweep  it. 

ml8-t-e  na,  sweep  the  house.^ 

It  should  be  noted  that  the  -e  is  not  attached  to  the  object  as  in 
the  case  of  the  future  tense  expressed  with  the  same  suffix.  This 
-e  is  lost  by  syncope  when  a  pronominal  object  or  the  sign  of  the 
plural  is  used.' 

^  This  form  is  similar  to  those  used  with  the  4th  Conjugation  of  the  Spanish 
grammars  and  of  the  3d  of  Beltran  as  well.  In  the  latter  conjugation  Coronel 
and  San  Buenaventura  use  a  vowel  corresponding  to  that  of  the  root  explain- 
ing this  as  formed  from  the  future  stem  in  -ab,  -eb,  -ib,  -ob,  -ub  with  the  loss 
of  the  final  b.  Beltran  (§112)  does  not  accept  this  form  and  makes  the  im- 
perative of  his  3d  Conjugation  as  is  done  here. 

Seler  (p.  104)  follows  San  Buenaventura  and  gives  the  imper^ve  of 
monosyllabic  roots  ending  in  the  vowel  corresponding  to  that  of  the  root.  He 
recognizes  (p.  104,  105)  the  imperatives  of  some  verbs  as  ending  in  -c  but 
incorrectly  derives  these  from  a  future  in  eb. 

In  the  2d  Conjugation  of  the  early  grammars  the  imperative  ends  in  es 
(ez).  This  conjugation  corresponds  to  Class  1  &,  the  s  being  causal.  It  is  prob- 
able that  the  imperative  of  these  verbs  formerly  followed  the  rule  of  the  transi- 
tive and  added  an  e.  This  c  was  then  elided,  as  stated  before,  in  connection 
with  the  future  of  these  forms; 
kambe-s-e  becoming  kambe-s. 
Seler  (p.  106)  in  his  attempts  to  explain  all  transitive  forms  as  passives 
gives  the  following  translation; 

u  kambe-s  Pedro  Juan,  John  shall  teach  Peter  or  by  him  taught  Peter 
(namely  by)  John. 
-  Palma  y  Palma  (p.  179)  drops  the  c  when  an  object  is  used; 
kanan-t-e,  cuidalo. 
kanan-t  le  3imno,  cuida  ese  cabaUo. 
He  adds  "  Nunca  «e  dice," 
kanan-t-e  le  3imno. 
'  Beltran  (§§  114,  144)  also  notes  this  and  gives  the  form; 

3ik-en  for  3ike-en. 
Seler  (p.  87,  109)  gives  the  imperative  in  i  after  San  Buenaventura.    He 
explains  the  preceding  form  as  follows; 

3iki-en  or  3ik-^n,  derived  from  3iki-b-en,  obey  me,  or  "  that  one  to  whom 
(by  thee)  obedience  shall  be,  am  I." 
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Optative,  The  idea  expressed  by  the  Spanish,  Ojalay  fonning  an 
optative,  is  shown  in  Maya  by  the  root  of  the  verb  qat,  to  desire 
with  the  future  stem.^  This  form  is  considered  under  the  irregular 
verbs  (p.  60). 

The  Passive.  It  has  ab-eady  been  pointed  out  (p.  63)  that 
syntactically  many  of  the  forms  expressing  the  passive  relation- 
ship cannot  be  separated  from  those  expressing  the  active  voice.* 
It  has  seemed  best  to  consider  the  passive  voice  here  as  as  whole 
however. 

Present  Time,  In  the  sense  of  action  still  going  on,  this  is  ex- 
pressed by  the  suflSx  in  -al,  -el,  -U,  -ol,  -ul  which  gives  the  idea  of 
the  subject  as  being  affected  by  the  action  of  the  verb.  This 
suffix  in  -1  is  found  either  alone,  with  the  causal  s,  or  with  the  in- 
strumental t. 

Class  I  a  and  I  b  both  use  the  causal  s  with  the  suffix  -1  to  ex- 
press a  passive  relationship: 

Class  I  a.  tun  het-s-el,  it  is  being  opened,  literally,  its  being  affected  by 
someone  causing  it  to  open. 
^  tin  na3'-s-al,  I  am  being  approached,  literally,  my  being  affected 

by  someone  causing  a  nearness  to  me. 
tin  ah-s-al,  I  am  being  awakened,  literally,  my  being  affected 
by  someone  causing  me  to  wake. 

I  cannot  agree  with  him  in  this  as  the  passive  relationship  is  in  no  way  ex- 
pressed by  the  simple  root  of  the  verb  nor  can  this  form  be  derived  from 
3iki-b-en. 

Coronel  and  San  Buenaventura  give  forms  for  a  future  imperative  with  the 
root  of  the  verb  kat,  possibly  from  the  root  qat,  *'  to  ask  "; 

1st  Conjugation,  kat  a  nak-&k-et§. 

2d  Conjugation,  kat  a  kambes. 

3d  Conjugation,  kat  a  3ik-ib. 

4th  Conjugation,  kat  a  kanant-e. 
These  forms  are  similar  to  the  future  exchanging  the  bin  for  kat.  Seler  (p.  106) 
seems  to  recognize  these  forms  in  ak  only  in  the  3d  person. 

*  Coronel  in  his  paradigms  makes  an  optative  by  prefixing  kahi  to  the  future 
stem.  This  is  undoubtedly  the  root  of  the  verb  qat.  In  his  text  he  states 
that  the  optative  is  made  by  prefixing  kaina  to  the  Futxiro  Imperfecta,  San 
Buenaventura  gives  the  form  in  kaina  for  the  optative  in  addition  to  the  form 
in  kahi.   Beltran  does  not  show  the  optative  in  his  paradigms. 

■  Seler  endeavors  to  make  out,  as  previously  shown,  that  all  transitive  ex- 
pressions are  passive  in  construction.  I  think  he  is  incorrect  in  making  this 
sweeping  statement.  He  admits  (p.  86,  90)  there  are  various  features  which 
upset  this  theory. 
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Class  I  h,  tun  ban-s-al,  it  is  being  thrown  down,  literally,  its  being  affected 
by  someone  causing  it  to  tumble  down, 
tin  kim-s-il,  1  am  being  killed,  literally,  my  being  affected  by 
someone  causing  me  to  die. 

It  is  interesting  to  note  that,  whereas  in  the  passive  both  sub- 
divisions of  Class  I  use  the  causal,  in  the  active,  transitive,  of 
verbs  of  Class  I  b  the  causal  is  still  retained  but  in  Class  I  a  it  is 
not  found : 

Class  I  a.  tun  het-ik,  he  is  opening  something. 

tin  na3'-ik,  I  am  approaching  something. 

tin  ah-ik,  I  am  awakening  someone. 
Class  I  b.  tun  ban-s-ik,  he  is  destroying  something. 

tin  kim-s-ik,  I  am  killing  something. 

There  are  some  cases  in  the  passive  where  the  vowel  of  the  root 
does  not  agree  with  the  vowel  of  the  suffix.  There  is  a  tendency  to 
use  -al  as  the  suffix  even  where  the  vowel  of  the  root  is  not  a:  ^ 

Class  III.  These  verbs  from  neuter  stems  express  the  passive 
relationship  by  adding  -1  either  directly  to  the  stem  in  Class  III  a 
or  to  the  stem  with  the  sign  of  the  agent,  t,  in  Class  III  6;  ^ 

Class  III  a.  tin  lo§-ol,  I  am  being  hit,  literally,  my  being  affected  by  a  fist. 

tin  hao'-al,  I  am  being  whipped. 
Class  III  b.  tun  mls-t-al,'  it  is  being  swept,  literally,  its  being  affected  by 

means  of  a  broom. 

tun  han-t-al,  it  is  being  eaten. 

When  the  stem  ends  in  a  vowel  a  b  is  prefixed  to  the  suffix:  * 

tun  3a-b-al,  it  is  being  given, 
tan-k  tSi-b-il,  we  are  being  bitten, 
tin  tS*a-b-al,  I  am  being  taken. 

^  Beltran  (§  56)  makes  the  passive  of  verbs  of  his  1st  Conjugation  by  adding 
-sal  or  -tal  to  the  root.  He  makes  no  mention  in  these  verbs  of  an  agreement 
between  the  vowel  of  the  root  with  that  of  the  suffix.  The  s  of  his  suffix  -sal 
is  undoubtedly  the  causal  and  the  t  of  the  suffix  -tal  is  the  instrument. 

Palma  y  Palma  (p.  180)  has  the  same  rule. 

^  Beltran  (§  57)  gives  these  same  forms  for  the  passive  and  notes  the  agree- 
ment between  the  vowel  of  the  stem  and  that  of  the  suffix.  All  state  that  verbs 
in  the  passive  go  in  their  1st  Conjugation. 

•  The  same  tendency  to  use  the  suffix  -ai  even  when  the  vowel  of  the  stem 
is  not  a  is  seen  here  as  with  verbs  of  Class  I. 

*  Coronel  and  his  followers  have  this  same  form.  Beltran  (§  57)  has  the 
form  in  -bal  tor  the  passive  for  verbs  of  his  2d  and  4th  Conjugations; 

From  kambesah  he  gets  the  passive,  kambesabal. 
From  kanantah  he  gets  kanantabal. 
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Future  Time.  In  the  passive  this  is  expressed  by  the  same  stems 
as  in  the  present  with  the  time  particle  of  the  future  used  with  the 
nominal  pronoun  and  the  sign  of  the  future,  -e: 

Class     la.  hu  (he-u)  het-s-el-e,  it  will  be  opened. 
Class     I  h,  hSn  (he-in)  kim-s-ii-e,  I  shall  be  killed,  literally,  in  future 

time,  my  being  affected  by  someone  causing  me  to  die  in 
future  time. 

hta  kam-be-6-al-e,  I  shall  be  shown. 
Class  III  a.  h6n  kat-al-e,  I  shall  be  asked. 

hSn  wal-al-e,  I  shall  be  mentioned. 

hta  3'on-ol-e,  I  shall  be  shot,  literally,  I  am  affected  by  a  gun 
Class  III  h,  hu  o'ib-t-il-e,  it  will  be  written. 

hu  han-t-ai-e,  it  will  be  eaten. 

There  is  a  second  form  for  the  future  in  the  passive  correspond- 
ing to  the  form  in  bin  in  the  active: 

Class     1  a,  bin  man-s-ai-ftk-en,  contracting  to  bin  man-s-&k-en,  I  am 

going  to  be  passed  (on  the  road), 
bin  nak-s-al-&k-en,  contracting  to  bin  nak-s-Ak-en,  I  am 
going  to  be  climbed. 
Class     I  b.  bin  kim-s-al-ftk-en,  contracting  to  bin  kim-s-ftk-en,  I  am  go- 
ing to  be  killed,  hterally,  I  am  going  to  be  affected  by 
someone  causing  me  to  die. 
Class  III  a.  bin  kat-al-ftk-en,  I  am  going  to  be  asked. 

bin  al-al-ftk-en,  I  am  going  to  be  awakened, 
bin  o'on-ol-&k-en,  I  am  going  to  be  shot. 
Class  III  h.  bin  mis-t-al-ak-i,  contracted  to  bin  mis-t-&k-i,  it  is  going  to 

be  swept,  it  will  be  swept. 

It  should  be  noted  that  verbs  in  Class  III  a,  if  contracted  in 
these  forms,  would  have  the  same  forms  in  the  future  of  the  pas- 
sive as  in  the  intransitive  active.  There  is  no  chance  of  confusion 
in  the  contracted  forms  of  verbs  in  the  other  classes  as  the  causal 
s  is  not  found  in  the  intransitive  active  in  verbs  of  Classes  I  a  and 
I  6,  and  the  agent  t  is  not  found  in  the  corresponding  forms  in 
verbs  of  Class  III  6. 

I  consider  the  passives  ot  these  verbs  should  be  kambe-s-al  and  kanan-t-al. 
The  form  kambesabal  is  the  passive  participle. 

Beltran  (§  116)  objects  to  some  of  the  forms  of  San  Buenaventura  in  the 
passive  of  verbs  of  the  3d  Conjugation  where  the  latter  states  that  a  b  is  added 
together  with  a  vowel  similar  to  that  of  the  root; 

San  Buenaventura  gives  yey-b-il,  Beltran  gives  yey-al. 

San  Buenaventura  gives  nuk-b-ul,  Beltran  gives  nuk-al. 
The  forms  of  Beltran  agree  with  those  given  here. 
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Past  Time.  This  is  expressed  in  the  passive  in  all  verbs  which 
have  a  passive  by  adding  a  b  to  the  sign  of  the  past  and  the  verbal 
pronoun  directly  to  the  stem  in  verbs  of  Class  III  a,  to  the  stem 
with  the  sign  of  the  agent  in  Class  III  by  and  to  the  stem  with  the 
causal  s  in  verbs  of  Class  I : 

Class     I.      ah-8-ah-b-en,  I  was  awakened. 

nao'-s-ah-b-en,  I  was  approached. 
Class  III  a.  natS-ah-b-en,  I  was  bitten. 

3'on-ah-b-en,  I  was  shot. 
Class  HI  b.   han-t-ah-b-i,  it  was  eaten. 

It  is  not  clear  how  these  forms  have  been  derived.  The  usual  sign 
of  the  past  is  ah.  The  b  is  seen  in  the  present  tense  of  the  passive 
between  two  vowels,  as  already  pointed  out  (p.  85). 

The  b  is  often  exchanged  for  a  n  and  we  get  other  forms  express- 
ing the  same  ideas  as  above: 

natS-ah-n-en,  I  was  bitten.^ 
3'on-ah-n-en,  I  was  shot. 
ah-s-ah-n-en,  I  was  awakened. 

This  form  in  n  is  seen  in  the  past  participle: 

nat§-an,  a  thing  bitten. 

3'on-an,  a  thing  shot. 

kim-s-an,  a  thing  killed,  literally,  a  thing  caused  to  die. 

There  is  another  form  expressing  distant  past  in  the  passive 
made  by  duplicating  the  sign  of  the  past,  -ah: 
3'on-ah-ah-n-en,  I  was  shot  a  long  time  ago. 

Verbal  Nouns.  There  is  a  large  class  of  verbal  nouns  made 
directly  from  the  stem  by  the  use  of  the  verbal  pronoun.  This  pro- 
noun always  carries  with  it  the  verbal  idea,  "the  one  who  does 
something"  or  "the  one  aflfected  by  the  action  of  the  verb."  It  is 
never  found  in  the  present  tense  with  verbs.  It  is  used  with  no 
sign  of  the  past  in  verbs  of  Class  I  to  express  past  time.  These 
forms  are  really  verbal  nouns; 

^  It  is  interesting  to  compare  these  fonns  with  the  intransitive,  active,  past 
tense; 

nat§-n-ah-en,  I  performed  the  action  of  biting. 
nat§-ah-n-en,  I  was  bitten. 
o'on-[nl-ah-en,  1  shot,  literally,  I  was  a  gunner. 
3'on  ah-n-en,  I  was  shot,  literally,  I  was  gunned. 
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Class  I.  lub-en,  I  fell,  I  am  a  faller,  I  am  one  who  falls. 

man-en,  I  bought,  I  am  a  buyer,  I  am  a  merchant. 

han-en,  I  ate,  I  am  an  eater. 

nak-en,  1  climbed,  I  am  a  climber. 

kim-s-en,  I  am  a  matador,  I  am  one  who  causes  something  to  die. 

With  verbs  of  Class  III  verbal  nouns  are  made  in  the  same  way; 

o'on-en,  I  am  a  gunner. 
qai-y-et§,  you  are  a  singer, 
ooqot-en,  1  am  a  dancer. 

It  should  be  noted  that,  unlike  verbs  of  Class  I,  these  forms  in 

Class  III  are  not  the  same  as  those  used  for  the  past  tense.    The 

past  of  verbs  in  Class  III  is  made  by  infixing  n  and  the  sign  of  the 

past,  -ah,  between  the  root  and  the  verbal  pronoun: 

3'on-[n]-ah-en,  I  shot. 
qai-n-ah-etS,  you  sang, 
ooqot-n-ab-en,  I  danced. 

The  prefixes  of  gender,  H  for  male,  and  §  for  female,  are  used 

with  the  verbal  nouns: 

H-man-en,  I  am  a  male  merchant. 
§-qai-etS,  you  are  a  female  singer. 

There  is  a  chance  for  confusion  in  the  1st  person  of  the  verbal 
pronoun  especially  with  verbs  of  Class  I  as  the  same  form  is  used 
for  the  imperative  of  the  intransitive  as  well  as  for  the  past  tense. 
As  already  pointed  out  (p  72),  the  form  for  the  past  usually  has 
an  initial  t  or  t'  and  the  verbal  noun  has  the  sign  of  the  gender. 

There  is  a  class  of  nouns  made  from  verbs  by  means  of  the  suffix 

-b  preceded  by  the  vowel  corresponding  to  that  of  the  stem.^   This 

sufl&x  denotes  the  instrument  with  which  the  action  is  performed. 

This  b  undoubtedly  is  the  same  as  that  found  in  the  past  tense  of 

the  passive. 

bah-ab,  a  hammer,  from  bah,  to  nail. 

he-eb,  a  key,  from  he,  to  open,  the  instrument  by  which  something  Is 
opened. 

Past  Participle,  Verbal  nouns  having  the  meaning  usually  as- 
signed to  the  past  participle  end  in  -an.^  This  is  added  to  the  root; 

*  Compare  Seler,  p.  107. 

*  Lopez  (§  101)  states  that  this  participle  is  formed  in  aan  or  ahan: 
mentaan  or  mentahan,  hecho. 

p'oaan,  lavado. 
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neither  causal  sign  nor  that  of  the  agent  appear  in  Classes  I  b  and 
III  b  respectively.  In  verbs  of  Class  II  the  t  of  the  suffix  -tal  may 
be  retained,  giving  -tan,  or  the  form  may  be  made  in  -lan.^ 

Class     I  a .  nak-an,  a  thing  fallen. 

Class     I  h.  kim-an,  a  thing  dead.^ 

Class   II.  ku§-t-an  or  ku§-l-an,  a  thing  living. 

Class  III  a,  3*on-an,  a  thing  shot. 

Class  III  b.  mis-an,  a  thing  swept.^ 

The  plural  of  the  participle  follows  the  same  rule  as  that  for  the 
adjective,  adding  the  suffix,  -fik  or  -ak.  This  may  be  used  with 
or  without  the  regular  plural  ending  -ob.  The  latter  may  also  be 
used  alone: 

3Hban-&k,  3'iban-&k-ob,  3*iban-ob,  things  written. 

Passive  Participle,   The  passive  idea  in  verbal  nouns  is  brought 

out  by  means  of  the  suffixes  -bal  or  -bil  added  to  the  passive  stem.* 

When  the  stem  ends  in  a  consonant  an  a  is  added  for  euphony 

between  the  consonant  of  the  stem  and  that  of  the  suffix:  ^ 

Class     I  a.  nak-s-a-bal,  a  thing  to  be  climbed. 

Class     I  b.  kim-s-a-bal,  a  thing  to  be  killed. 

Class  III  a.  3*on-a-bal,  a  thing  to  be  shot. 

Class  III  b.  mis-t-a-bal,  a  thing  to  be  swept. 

Infinitive,  There  is  no  infinitive  in  Maya.'  The  infinitive  con- 
struction, used  in  EngUsh,  after  verbs  denoting  purpose,  desire, 

^  Beltran  (§  126)  and  Lopez  (§  101)  give  the  participle  of  these  verbs  as 
ending  in  -Ian.  I  am  rather  inclined  to  agree  that  this  is  a  better  form  than 
the  one  in  -tan. 

2  Lopez  (§  101)  gives  this  form  as  kim-en. 

*  Beltran  (§  179)  states  that  the  participle  of  verbs  corresponding  to  those 
of  Class  III  b  may  have  the  t  as  well  as  the  -an: 

o'ib-t-an  or  3*ib-an,  a  written  thing. 

*  These  forms  correspond  to  the  future  passive  participle  of  the  Spanish 
grammars; 

nak-s-a-bal.  kam-be-s-bil  or  kam-be-s-bal. 

^  In  verbs  of  Class  I  the  stem  would  always  end  in  a  consonant  as  the  pas- 
sive stem  takes  the  causal  s.  In  verbs  of  Class  III  6,  it  also  ends  in  a  consonant 
as  this  class  takes  the  sign  of  the  agent,  t,  as  a  part  of  the  stem  in  the  passive. 

*  Much  is  made  in  the  early  Spanish  grammars  of  the  infim'tive.  In  their 
1st  Conjugation  the  present  of  the  infinitive  is  the  stem  in  1  (nakal).  The  past 
infinitive  in  Beltran  (naki  11)  is  undoubtedly  incorrect  as  it  is  inconsistent  with 
the  past  forms  he  gives  in  the  other  conjugations.  Coronel  and  San  Buena- 
ventura have  a  past  in  nakijl  which  shows  the  h  (j)  sound  which  is  the  usual 
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ability,  etc.  is  expreased  in  >faja  by  a  futme  and  is  really  in  the 
natme  of  a  clause  introduced,  in  many  cases,  by  the  particle  ka 

(p,  92). 

INCHOATIVE  OR  IxcEPTivE  Verbb.  Tbese  are  made  by  affcfing 
the  suffix  ^lal  or  -lal  to  the  verbal  stem  with  the  nomimil  pro- 
noun.* It  should  be  noted  that  these  inchoative  verba  are  prob- 
ably distinct  from  verbs  of  Class  II  in  -lal  ^diich  make  their  past 
in  l-ahy  althou^  the  suffix  -lal  is  common  to  both  forms; 

tla  wlafk-til  or  wfadk-hal,  I  am  becoming  a  man. 
tla  tauM  fad,  I  am  tncieafiing  in  height, 
ton  ydE-fad,  it  is  grcwing  cbu^. 

The  future  is  formed  in  two  ways,  by  using  the  time  partide  of 
the  future  with  the  nominal  pronoun  and  the  suffix  -e,  retaining 
the  -tal,  or  changing  the  sign  ah  of  the  past  in  the  particle  tS-ah 
to  al,  obtaining  the  form  tS-al: 

method  of  showing  past  time.  In  the  2d  Conjugation,  Coronel  and  San  Bue- 
naventura have  fonns  ending  in  -ah.  These  are  deariy  incorrect  for  the  present, 
as  pointed  out  by  Beltran  (§  105),  and  San  Buenaventura  seems  to  reoogniie 
this  as  he  gives  a  second  form  for  the  present  which  corresponds  with  that  of 
Bdtran.  In  the  4th  Conjugation,  Coronel  and  San  Buenaventura  are  probably 
incorrect  as  they  give  the  past  participle,  kanan,  for  the  present  of  the  infinitive. 
Beltran  in  this  conjugation  gives  for  the  pa.st  infinitive  a  passive  form,  kanan- 
tabiL  Martinez  says  there  is  an  infinitive  in  -al^  -el,  -U,  -ol  and  -ul  when 
''taken  in  a  general  sense"  : 

u  tanlah-il  Dios,  el  servir  a  Dios, 
u  han-al  pUan,  el  comer  de  los  almas. 
u  o*on-ol  kc,  el  cazar  venados. 

*  Beltran  (§  90)  uses  the  term  neuter  in  describing  these  verbs  in  -haL  He 
does  not  mention  the  corresponding  form  in  -tal  but  gives  a  form  in  -hlL  He 
states  that  the  past  is  made  in  hi,  the  future  in  ak. 

Coronel  and  San  Buenaventura  (fol.  9b,  ob.)  have  only  the  forms  in  -tal.  This 
is  one  of  the  cases  where  the  two  older  authorities  agree  with  the  modem  usage. 

Seler  (p.  80)  states  that  the  forms  in  -hal,  used  by  Beltran,  are  older  than 
the  forms  in  -tal.  It  is  difficult  to  reconcile  this  statement  with  the  fact  that 
Coronel  and  San  Buenaventura  give  the  forms  in  -tal.  Furthenpore  Seler 
endeavors  to  connect  the  form  in  -tal  with  the  t  or  te  used  as  a  demonstrative 
with  the  verbal  pronoun.  He  correctly  points  cut  the  limitations  of  meaning 
when  -tal  is  used  as  that  of  an  inchoative.  He  uses  the  form  in  kah  with  these 
verbs; 

winik-hal-in-kah  or  winik-tal-in-kah. 
I  did  not  find  this  form  in  common  use.   The  nominal  pronoun  with  the  time 
particle  is  used  as  shown  below. 
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hSn  winik-tal-e  or  winik-t&-al-e,  I  shall  become  a  man. 
hek  kohan-t^-al-e,  we  shall  become  ill. 

The  past  tense  seems  to  be  seldom  used  with  these  verbs.  When 
found  the  sufl^  -tal  changes  to  t§  and  the  sign  of  the  past,  ah, 
with  the  verbal  pronoun  is  used: 

winik-t§-ah-et§,  you  became  a  man. 
kana-tS-ah-en,  I  increased  in  height. 

There  seems  little  doubt  that,  originally,  both  -tal  or  -hal  and 
-ts  were  used  to  express  the  inchoative  idea  with  no  distinction  as 
now  observed  between  the  use  of  -tal  in  the  present  and  -t5  in  the 
past.  This  supposition  is  strengthened  by  the  fact  that  both  -tal 
and  -tSal  are  found  in  the  future.^ 

Attention  may  be  called  again  to  the  nouns  denoting  accustomed 
state  or  condition  in  -tal  (p.  38). 

Iterative  or  Frequentative  Verbs.  These  are  made  by  du- 
plicating the  first  syllable:  * 

tin  bi-qab,  I  tap  with  the  fingers. 

tin  bi-bi-qab,  I  tap  frequently  with  the  fingers. 

tin  la-k-et§,  I  strike  you  with  the  palm. 

tin  la-la-k-et§,  I  strike  you  several  times  with  the  palm. 

Reflexive  Verbs.  There  is  a  class  of  verbs  used  with  the 
particle  -pahal,  which  are  reflexive: ' 

^  Seler  (p.  81)  gives  both  the  forms  in  -hal  or  -tal  and  -t&ahal  for  the  present; 
winik-hal  or  wlnik-tal  to  be  a  man,  to  prove  himself  a  man. 
winik-tSah-al,  just  now  to  be  a  man,  to  become  manly,  attain  a  position. 
I  consider  that  the  -ah  of  his  infix  -tSah  is  the  sign  of  the  past  and  should  not 
be  used  in  the  present  tense.  The  proper  form  would  be; 
tin  winik-tS-al. 
Seler  (p.  84,  85)  has  much  to  say  regarding  the  use  of  h  which  "  added  to 
nouns  forms  neutral  themes  with  the  meaning  '  made  for  this  and  that/  *  be- 
ing this  and  that,'  e.g.; 

eeq-ha-al,  to  be  black,  to  become  black.'' 
This  is  really  the  inchoative  verb  and  the  more  usual  form  is  not  -hal  but  -tal. 
'  Beltran  (§  127)  states  that  this  type  of  verbs  almost  always  is  found  in 
the  4th  Conjugation.  He  adds  that  the  adverb  o'eo'etak,  signifying  d  menudo 
6  con  frecuenda  is  used  with  verbs  of  hi^  1st  Conjugation; 
lubul,  to  fall. 

3'e3*etak  lubul,  to  fall  frequently. 
Palma  y  Palma  (p.  163-167)  describes  these  forms  very  clearly. 
'  See  also  verbs  used  with  the  reflexive  pronoun,  p.  50. 
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ttmiy  begiiL. 
ton  tiaDrftk-bM^  it  begins  itsdf . 

thm-fM-^  it  began  itadf. 
ton  thm-pft-hal  ffin^  the  day  is  beginning, 
ton  lott-pA^uO,  it  bends  itsdf . 

Reciprocal  Verbs.    See  under  Reciprocal  Pronoun,  p.  51. 

Clauses.  Final  clauses  expressing  purpose  or  motive.  These  are 
made  by  using  a  future  construction.  The  nominal  pronoun  takes 
no  time  particle  but  the  -e  of  the  future  is  retained:  ^ 

tin  bin  in  bet-e,  I  go  to  make  something,  bterally,  in  present  tnne,  my 
going,  my  making  something  in  future  time. 

The  form  in  -kah  can  also  be  used  to  express  the  same  idea; 

bin-in-kah  in  bet-e,  contracted  to  bin-in-k-in  bet-e.  I  am  soing  to  make 

it. 
bin-in-kah  otial  in  wil-e,  1  go  in  order  to  see  it. 
bIn-inHkah  in  wil-e,  contracted  to  bin-in-k-in  wil-e,  I  go  to  see  it. 

When  the  object  is  expressed,  the  -«  of  the  future  is  usuaUy 
dropped; 

bin-in-kah  in  bet  na,  I  go  to  build  a  house. 

Object  clauses  expressing  ability ,  knowledge,  desire^  fear,  campiU" 
sion,  command,  etc.  These  also  take  the  future  construction.  In 
some  cases  the  time  particle  is  omitted  vnih  the  nominal  pronoun; 

in  qat  in  wfl-e,  I  desire  to  see  it. 

u  pat  in  olb-t-e,  I  am  able  to  write  it. 

in  wohel  in  be-t-e,  I  know  how  to  do  it. 

As  in  the  preceding  examples,  when  the  object  is  expressed  by  a 
noun,  the  -e  is  usually  dropped : 

in  qat  in  hant  wa,  I  desire  to  eat  tortillas. 

u  fMit  in  3lb-t  huunf  I  am  able  to  write  a  letter. 

The  particla  ka  often  introduces  these  clauses  especially  with  the 
form  of  the  indefinite  future  in  ak  and  the  verbal  pronoun : 

in  qat  lea  UD-s-4k-ct5, 1  desire  you  to  be  good. 

leeti  u  qat  qai-n-Ak-en,  he  (demonstrative)  wishes  me  to  sing. 

in  qat  teti  lea  wal-ik-t-enf  I  wish  you  to  tell  me. 


>  Beltran  (§§  99,  100)  notes  that  the  future  forms  are  used  in  some  cases 
after  the  verb,  to  desire,  where  one  would  expect  the  infinitive  to  be 
used. 
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or     in  qat  teti  ka  wal-t-en. 

tin  al-ilc  ka  alkab-n-&k-en,  I  say  that  I  shall  run. 

saken  ka  kohan-*(n)-&k-en,  I  fear  I  shall  be  ill. 

tin  al-t-et§  or  al-ah-t-et&  ka  sik*eti,  I  told  you  to  go. 

Relative  clauses.   There  is  no  special  diflference  between  the  verb 

in  a  relative  clause  and  that  in  any  other  place: 

le  wlnik  qai-n-ah-i  kim-i,  the  man  who  sang  is  dead,  literally,  the  man 
/)«  sang,  he  died. 

There  is  a  relative  relation  introduced  by  the  particle  lik  or  likil 

denoting  in  which,  by  which,  for  which,  etc:  ^ 

likil  in  wenel,     (the  object)  in  which  I  sleep,  my  hammock, 
likil  in  meya,      (the  object)  with  which  I  worjc,  my  pencil, 
likil  q  kuS-tal,     (the  object)  by  which  we  live,  maize, 
likil  in  put§-ik,  (the  object)  with  which  I  strike,  my  stick. 

There  is  a  relative  idea  conveyed  in  the  compound  formed  of  the 

particle  t  or  ti  and  the  verbal  pronoun : 

ma£  put§-ah-en,  who  hit  me  ? 

t-en  puti-etS,  I  am  the  one  who  hit  you. 

Temporal  CUmses,  These  are  usually  introduced  by  the  par- 
ticle ka : 

tin  wal-ah-t-et§  ka  kutS-en,  I  told  it  to  you  when  I  arrived, 
k-in  qai  k-en  sik-en-e,  I  may  sing  when  I  arrive. 

Sometimes  the  particle  is  repeated  before  the  main  clause  as  well 

as  before  that  of  the  temporal: 

ka  tal-et§-e  ka  kohan-h-en,  when  you  came,  I  was  ill. 
le  ka  o'ok  in  qai-y-e  ka  bin-en,  after  I  had  sung,  I  went. 

Conditional  Clauses,  These  are  usually  introduced  by  the  par- 
ticle wa,  if,  or  ke§,  although.  The  verb  in  these  clauses  does  not 
differ  from  that  in  the  main  part  of  the  sentence: 

1  Beltran  (§§  94,  95)  has  the  form  in  lik  or  likil  and  statte  that  it  denotes  en 
que^  con  que^  de  quCj  par  donde^  porquCf  etc.,  also  ''  que  suele  hacerae  lo  que  d  verba 
significa."  : 

uo  yaab  qan  likil  k  wenel,  good  is  the  hammock  in  which  you  are  accus- 
tomed to  sleep. 
U3  luum  kuS  lik  in  ]rum,  good  is  the  land  in  which  my  father  lives. 
Beltran  (§  240)  has  another  mutama  with  intransitive  verbs  in  the  past  when 
used  in  a  clause  meaning  "en  que  "  etc.    In  his  example  he  adds  a  k  in  the  3d 
person; 

lai  t§*en  lub-k-i,  Juan,  this  is  the  well  into  which  John  fell. 
Seler  (p.  120,  121)  identifies  this  suffix,  -lik  as  a  combination  of  -ik,  our 
sign  of  the  present  transitive  verb,  and  the  suffixes  -al,  -el,  -U,  -ol,  tiL 
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wa  ka  al-ik-t-en  k-in  bin,  if  you  tell  it  to  me,  I  shall  (may)  gpo. 

keS  tal-i  bin-en,  although  he  came,  I  went. 

keS  ton  qai  sut-on  t'-na-i,  although  he  is  singing,  we  returned  to  our  house. 

Interrogative.    In  general  there  seems  to  be  no  particular 

form  of  particle  marking  the  interrogative.  The  rising  voice  alone 

seems  to  indicate  a  question.   This  may  be  a  convention  of  later 

times.  The  particle  wa  is  sometimes  used  as  an  interrogative  with 

the  meaning  "  by  chance  "  or  "  perhaps  "  and  comes  as  the  final 

suflSx:^ 

ooqot-n-ah-eti-wa,  did  you,  by  chance,  dance? 
t-a-puti-ah-wa,  did  you,  by  chance,  strike  him? 

When  the  interrogative  is  used  with  the  transitive  verb  in  the 
past  tense  the  sign  of  the  past  is  sometimes  omitted  both  in  the 
question  and  in  the  answer.  A  final  -e  is  found  in  the  3d  person  in 
these  forms: 

maS  put^-en,  who  struck  me? 

t-en  put&-et§,  I  was  the  one  who  struck  you. 

maS  put^-e,  who  struck  him? 

t-en  putS-e,  I  struck  him,  I  am  the  one  who  struck  him. 

ma£  mis-t-e  na,  who  swept  the  house? 

t-en  mls-t-e  na,  I  swept  the  house. 

When  the  answer  to  a  question  is  in  the  negative  the  suflSx  -i  or 

-il  is  usually  found  with  the  negative  ma.    The  use  of  this  same 

suffix  is  noted  (p.  104)  with  the  adverbs: 

bin-etS,  did  you  go?  kohan-K>b,  are  they  ill? 

ma  bin-en-i,  no,  I  did  not  go.  ma  kohan-ob-i,  no,  they  are  not  ill. 

The  interrogative  pronouns,  ma§,  tu§,  bas,  etc  are  considered 
under  the  pronoun  (p   51). 

In  questions  asking  permission  which  are  expressed  in  the  future 

an  affirmative  answer  is  given  in  the  imperative: 

mis-n&k-enf  may  I  sweep?  kul-en,  yes^  sit  down. 

mis-n-en,  yes,  sweep.  mis-(t-e)  na,  may  I  sweep  the  house? 

kul-&k-en,  may  I  sit  down?  mis-t-e,  yes,  sweep  it. 

When  permision  is  not  given  and  the  answer  is  negative  the  root 

alone  is  used  in  the  transitive  with  the  proper  ending  and  the  root 

alone  in  the  intransitive: 

mis-n&k-en,  may  I  sweep?  mis-(t-e)  na,  may  I  sweep  the  house? 

ma,  mis,  no,  do  not  sweep.  ma,  mis-t-ik,  no,  do  not  sweep  it. 

*  Compare  Pahna  y  Palma,  p.  178,  179. 
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THE  ADJECTIVE 

There  is  no  real  adjective  in  Maya.  Words  which  have  usually 

been  considered  as  adjectives  are  really  intransitive  verbs.    The 

term  adjective  has  however  been  retained  as  describing  these  forms  :^ 

keel,  he  is  cold,  it  is  cold,  or  something  cold, 
keel  winlky  the  man  is  cold  or  the  cold  man. 

kohan  wlnlk  tan  tal,  the  man  b  sick,  he  is  coming,  or  the  sick  man  is 
coming. 

The  attributive  and  predicate  relationship  are  not  distinguished;' 
le  na  boS,  this  house  is  black  or  the  black  house. 

These  adjective-like  forms  have  been  put  into  a  class  by  them- 
selves in  the  treatment  of  the  verb  as  their  past  tenses  are  made  in 
a  different  way  from  that  used  in  the  regular  intransitive  forms. 
This  is  one  of  the  many  places  where  an  arbitrary  ruling  must  be 
made  in  regard  to  the  place  where  forms  should  be  considered 
which  are  on  the  dividing  line  between  two  categories. 

It  has  been  thought  best  to  retain  the  heading  "adjective"  for 
the  sake  of  clearness  and  to  consider  number  and  comparison  here 
rather  than  under  the  verb.  The  idea  of  time,  however,  is  taken 
up  under  Class  IV  of  the  verbs  (p.  59). 

Order.  The  adjective  usually  precedes  the  noun  but  there  are 
many  exceptions  to  the  rule; 

u  lak  wlnlk,  the  other  man.  u  wlnlk  §an,  the  same  man. 

Number.  The  plural  ending  is  usually  expressed  only  in  the 
noun  used  with  the  adjective.  Some  cases,  however,  occur  where 
both  the  adjective  and  the  noun  have  the  sign  of  the  plural. 
Plural  in  the  adjective  is  not  usually  shown  by  the  same  form, 
-ob,  as  with  nouns,  but  by  the  suffixes  -ak,  -iSk^  or  -lak,  the  same 
as  those  used  for  partfciples: ' 

^  For  a  good  discussion  of  the  adjective,  see  Palma  y  Palma  (p.  160-162.) 

Lopez  (§§  30-33)  has  two  classes  of  adjectives:  —  qualif3ring  and  determi- 
native. 

Martinez  insists  that  there  is  an  adjective  and,  like  the  En^ish  adjective, 
it  precedes  the  noun. 

'  Seler  (p.  77)  makes  an  attributive  expression  by  means  of  the  sufl&xes  -al, 
-el,  -U,  -ol,  -ul: 

uo-ul  winlk-ob,  the  good  men.  oak-U  na,  the  white  house. 

*  Coronel  notes  the  plural  in  -tftk  as  used  for  participles. 

Seler  (p.  114)  is  inclined  to  interpret  the  plural  ending  -lak  as  related  to  the 
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no  na,  a  good  house,  or  the  house  is  good, 

u>-tftk  na-ob,  the  good  houses,  or  the  houses  are  good. 

Reduplication.    This  is  sometimes   employed  to  express    the 
plural  in  adjectives: 

ta§  be,  a  smooth  road.  ta-tai  be-ob,  smooth  roads. 

There  are  a  few  adjectives  which  have  dififerent  forms  for  the 
singular  and  plural : 

nohot&  tunltS,  a  large  stone.  nukuti  tunit^-ob,  large  stones. 

Comparison.  Comparative.  The  comparative  is  made  by  add- 
ing the  suffix  -il  to  the  adjective  form: 

no,  good,  uD-il  or  u-jruo-ll,  better, 
natfi,  far,  nat&-il,  farther. 

This  may  be  a  case  where  there  was  at  one  time  a  vocalic  harmony 
between  the  vowel  of  the  stem  and  that  of  the  ending  in  -1.^ 

Superlative.  This  is  formed  by  prefixing  the  word  hitS  ntieaning 
"  much,  very,  or  many  "  to  the  comparative:  * 

passive  or  intransitive  stem  in  -al,  -el,  -11,  -ol,  -ul,  the  suffix  vowel  of  which  is 
elided  with  the  collective  or  plural  suffix  -ak,  -Ik.  As  a  matter  of  fact  the  -lAk 
suffix  for  the  plural  is  very  uncommon,  -ak  or  -tak  are  much  more  common. 
Seler  (p.  122,  123)  considers  the  suffix  -ak  as  identical  with  -ah  as  a  sign  of 
the  past.  His  authority  for  this  is  evidently  Perez  who  gives  the  forms  and 
translations  noted  by  Seler; 

alabil,  what  is  or  shall  be  said.  bahun-ak,  how  much  were  they? 

alabil-ak,  it  was  said.  biqin,  biqinS,  when? 

bahun,  how  much?  biqinS-ak,  when  was  it? 

The  Motul  dictionary  seems  to  make  no  distinction  between  bahun  and 
bahun-ak.  It  does  not  give  the  form  biqinS-ak  and  distinctly  states  that 
biqin  is  used  for  the  present  and  past.  The  San  Francisco  dictionary  gives 
bahtm  and  bahun§  using  them  in  both  the  present  and  past.  It  does  not  give 
bahun-ak.  I  am  rather  inclined  to  consider  the  -ak  in  these  forms  of  Peres  as 
denoting  a  plural  although  the  Motul  gives  an  example  of  the  use  of  bahun 
with  a  plural  noun. 

*  Strength  is  given  to  this  supposition  by  the  fact  that  Beltran  (§  27)  gives 
the  form  yuo-ul  (yutzul)  for  better,  nohol,  greater,  qasal,  worst,  but  he  also 
notes  that  the  Indian  in  talking  usually  uses  the  suffix  -11. 

Lopez  (§  36)  does  not  accept  this  way  of  making  the  comparative  at  the 
present  time.  He  writes,  ^^  Antiguamentey  segiin  asegura  el  P.  Beltrdrij  seformaba 
el  comparativo  repitiendo  la  ultima  vocal  y  afiadUndole  una  ele  .  .  .  pero  actual" 
menu  no  se  usa.  Tambi^n^  dice  que  se  forma  anadiendo  ol  positivo  la  particiila 
il;  pero  a  mi  modo  de  ver,  mejor  se  le  Uamaria  superlaiivo  relativoJ'*  Lopez  forms 
the  comparative  by  using  the  particles,  asab,  mas,  or  masab  with  the  positive. 

^  Lopez  (§  37)  also  uses  sem  or  semketS,  lem  or  lemketS,  het,  bahan  and 
kalam  to  form  the  superlative  degree. 
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hki&  uo-il  na-ob,  the  best  houses. 
h&t&  nati-ll,  the  farthest. 

The  form  hit§  is  often  used  directly  with  the  adjective  to  form  the 
comparative: 

in  tUL  h&t&  no  ket  a  na,  my  ho^se  is  better  than  your  house. 

Dimimdivea  or  diminiUion  of  the  idea.  This  is  expressed  by  re- 
duplication: 

noh  or  nohotS,  great.  sak,  white. 

no-noh  or  no-nohotfi,  grondecillc.  sa-sak,  medio  bianco, 

A  more  concunon  way  of  expressing  a  diminution  or  an  increase  of 

the  idea  expressed  by  the  adjective  is  by  the  words,  hitS,  very, 

and  the  word  qas  meaning  bad.^ : 
tftitiaiif  small. 

qas  tftit&an,  rather  small,  medio  chico. 
h&t&  tftit&an,  very  small. 

Numerals.  The  numeral  system  is  vigesimal.*  There  is  a  con- 
sistent treatment  so  that  there  is  practically  no  number  that  can- 
not be  expressed  in  Maya. 

Terms  given  by  the  early  Spaniards,  These  are  as  follows: 

20  units    s  1  qal,  1  X  20  »  20. 

20  qal        -  1  baq,  20  X  20  »  400. 

20  baq       =  1  pik,  20  X  20  X  20  =  8,000. 

20  pik       =1  kalab,  20X20X20X20-  160,000. 

20  kalab   »  1  qintSil,  20  X  160,000  »  3,200,000. 

20  qintiU  »  1  aUw,  20  X  3,200,000  -  64,000,000  (?). 

Terms  used  in  the  hieroglyphic  writing.  It  is  clear  from  a  study  of 
the  hieroglyphic  writing  that  the  early  Mayas  were  accustomed  to 
deal  with  very  large  number  series,  numbers  runnjng  into  the  mil- 
hons,  especially  the  long  number  series  in  the  Dresden  Codex.' 

The  system  now  commonly  used  in  the  hieroglyphic  writing  is  as 

follows: 

20  Kin      -  1  Uinal,  20  days. 
18  Uinal    »  1  Tun,  360  days. 
20  Tun      »  1  Katun,  7200  days. 
20  Katun  =  1  Cycle,  144,000  days. 
13  or  20  Cycle   =  1  Great  Cycle,  1,872,000  or  2,880,000  days. 

^  Compare  Palma  y  Palma,  p.  161,  162,  and  Lopez,  §  38. 
'  For  a  complete  discussion  of  the  numerals,  see  Thomas,  1897-1898.  See 
also  Part  III,  p.  181. 

'  For  a  discussion  of  these  number  series,  see  Bowditch,  1910,  Chapter  VI. 
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It  is  not  certain  regarding  all  the  names  given  by  the  early 
Mayas  to  the  different  divisions.  The  numbers  were  expressed 
very  simply  in  the  hieroglyphic  writing  by  a  system  of  super- 
imposed bars  and  dots. 

There  is  a  certain  miity  between  the  numeral  system  now  used 
and  that  on  which  the  ancient  calendarial  reckoning  was  based. 
In  the  latter,  however,  18  units  of  the  2d  order  made  one  of  the 
3d.  There  is  also  a  question  whether  in  the  stone  inscriptions  20 
of  the  5th  order  made  one  of  the  6th  or  13  of  the  5th  made  one  of 
the  6th.  The  change  in  the  2d  order  from  20  to  18  was  probably 
due  to  a  desire  to  bring  about  some  degree  of  accord  between  the 
actual  length  of  a  year  and  a  unit  of  the  3d  order,  a  Tun  being 
360  days. 

Terms  used  at  'present  time.  The  Mayas  of  the  present  time 
naturally  have  little  occasion  for  large  numbers  although  some 
are  capable  of  counting  up  into  the  thousands.  The  Lacandones, 
on  the  other  hand,  seem  entirely  unable  to  use  numbers  higher 
than  three  or  four.  They  point  to  the  fingers  and  toes  when  they 
desire  to  signify  higher  numbers. 

Taking  into  consideration  the  ancient  Maya  method  of  expres- 
sing numbers  by  bars  and  dots,  a  bar  representing  five  and  a  dot 
one,  we  might  expect  a  quinary  system  with  multiples  of  five  up 
to  twenty.  This  is  not  so,  however,  as  the  change  in  nomenclature 
is  made  at  ten.  There  are  different  words  used  for  the  numbers 
from  1  through  9.  The  word  for  10,  la  hun,  probably  means  '*  all 
of  one  count.*'   La  is  the  particle  denoting  totality.^ 

The  word  for  11,  buluk,  is  quite  different  from  the  word  for  one. 
It  is  to  be  noted  that  in  the  face  numerals  the  hieroglyph  for  11, 
as  far  as  can  be  made  out  at  present,  does  not  show  any  of  the 
characteristics  of  the  number  for  one. 

The  words  for  the  numbers  12  to  19  correspond  in  meaning 
with  the  words  for  2  to  9  with  the  addition  of  the  particle  lah,  signi- 
fying ^^aU": 

lah  ka,  all  of  2.  lah  o§,  all  of  3,  etc. 

*  Compare  Thomas,  1897-98,  p.  891.  He  points  out  that  Henderson  in  his 
manuscript  Maya-English  dictionary  has  as  the  meaning  of  lah,  '*  whole 
hands." 


NUMERATION 


99 


It  is  suggested,  as  another  possibility,  that  la  is  to  be  derived  from 
laq  meaning  "  the  other  "  or  "  the  accompanying,"  giving  the 
idea  of  first  counting  the' fingers  up  to  10  and  then  starting  with 
the  toes  up  to  20.  This  suggestion  would  have  more  value  if  la 
was  found  with  the  number  11  and  not  with  10. 


Numeration 

Tozzer 

Beltran 

1.  htm- 

bun- 

2.  ka- 

ka.(ca) 

3.  oS- 

oft-(oz) 

4.  Mii- 

kan-  (can) 

5.  ho- 

bo- 

6.  wAk- 

wak-  (uac) 

7.  wuk- 

wuk-  (uuc) 

8.  watok- 

waftak-  (uaxac) 

9.  bolon- 

bolon- 

10.  la  htm- 

labun- 

11.  biiliik- 

buluk-  (buluc) 

12.  U  ka- 

lab  ka- (lab  cA) 

13.  lao&- 

oft  la  bun-  (oz  la  bun) 

14.  la  Mn- 

kan  la  bun-  (can  la  bun) 

15.  laho- 

bolbun- 

16.  la  wftk- 

wak  la  bun-  (uac  la  bun) 

17.  U  wuk- 

wuk  la  bun-  (uuc  la  bun) 

18.  lawatok- 

waftak  la  bun-  (uaxac  la  bun) 

19.  la  bolon- 

bolon  la  bun- 

20.  bun  qal- 

bun  qal-  (bun  kal) 

21.  hiin  qal  yete  hun- 

bun  tu  qal-  (bun  tu  kal) 

22.  htm  qal  yete  ka- 

ka  tu  qal-  (ca  tu  kal) 

30.  bun  qal  yete  la  hun- 

la  bu  ka  qal-  (la  bu  ca  kal) 

31.  bun  qal  yete  buluk- 

buluk  tu  qal-  (buluc  tu  kal) 

32.  bun  qal  yete  la  ka- 

lab  ka  tu  qal-  (lab  ca  tukal) 

40.  ka  qal- 

ka  qal-  (ca  kal) 

41.  ka  qal  yete  bun- 

bun  tu  yoft  qal-  (bun  tu  yoz  kal) 

50.  ka  qal  yete  la  bun- 

la  bu  yoft  qal-  (la  bu  yoz  kal) 

60.  0$  qal- 

oft  qal-  (oz  kal) 

70.  oft  qal  yete  la  bun- 

la  bu  kan  qal-  (la  bu  can  kal) 

80.  kin  qal- 

kan  qal-  (can  kal) 

90.  kftn  qal  yete  la  bun- 

la  bu  yo  qal-  (la  bu  yo  kal) 

100.  bo  qal- 

bo  qal-  (bo  kal) 

101.  bo  qal  yete  bun- 

bun  tu  wak  qal- 

110.  bo  qal  yete  la  bun- 

la  bu  wak  qal- 

Ill,  bo  qal  yete  la  bun  yete  bun- 

buluk  tu  wak  qal- 

120.  wAk  qal- 

wakqal*^ 
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Tozzer  Beltran 

130.  wAk  qal  yete  la  hun-  la  hu  wuk  qal- 

140.  wuk  qal-  wok  qal- 

160.  wafiakqal-  wafiak  qal- 

180.  bolonqal-  bolonqal- 

200.  la  hun  qal-  la  hun  qal- 
220.  buluk  qal-                                    '     buluk  qal- 

240.  la  ka  qal-  lah  ka  qal- 

260.  la  oft  qal-  o§  lahu  qal- 

280.  la  kftn  qal-  kan  lahu  qal-     . 

300.  la  ho  qal-  hoi  hu  qal- 

320.  la  wAk  qal-  wak  lahu  qal- 

340.  la  wuk  qal-  wuk  lahu  qal- 

360.  la  wafiak  qal-  wafiak  lahu  qal- 

380.  la  bolon  qal-  bolon  lahu  qal- 

400.  hun  baq-  hun  baq- 

BeltrarCs  numeration.  There  is  little  doubt  that  the  Maya  num- 
eration for  the  higher  numbers  has  fallen  into  disuse  at  the  present 
time.^  It  is  significant  that  practically  all  late  grammars  give  the 
numeration  of  Beltran  rather  than  the  numbers  used  at  the  present 
time.* 

The  reader  is  given  a  chance  on  p.  99-100,  to  compare  the  num- 
bers as  given  by  Beltran  with  those  collected  by  the  writer.  I  have 
given  the  numbers  only  to  400.^  I  present  these  with  some 
hesitation. 

Beltran  has  the  same  form  for  12  as  that  given  here  but  for  the 
numbers  13  to  19  he  gives: 

ofi  la  hun,  13  (3  and  10).  kan  la  hun,  14  (4  and  10),  etc. 

The  form  for  10  is  thus  carried  through  all  the  numbers  from  13  to 
19.  Attention  should  be  called  to  the  analogy  here  between  these 

*  Compare  Cruz  (1912,  p.  110)  who  writes,  ''El  sistema  de  numeracidn  maya 
puede  decirse  que  ha  caido  en  desuso,  iserd  posible  volverlo  d  su  primitwo  estado 
hoy  que  estd  mezdado  con  el  espanol?  Es  de  dudarse.  Dla  ha  de  Uegar  en  que 
hasta  el  propio  idioma  quede  sepuUado  etemnmente.  Npsotros  no  auguramos  d 
la  lengua  mayay  que  fu6  gloriosa,  ningun  porvenir^  y  si  presentimos  que  tarde  6 
temprano  caiga  en  desuso  etemo.  Pueda  que  fracasemos  en  nuestros  prondsticos 
pero  lo  dudamos.*' 

*  See  Lopez  §  180.  Note,  however,  the  numbers  given  in  Appendix  IV, 
p.  301. 

*  For  the  numbers  above  400,  the  reader  is  referred  to  the  list  in  Beltran, 
''Articuh  Undedmo/*  Thomas,  1897-1898,  p.  861,  890-893,  or  Lopez,  §  180. 
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forms  using  10  as  a  foundation  and  the  face  numerals  in  the  hiero- 
glyphic inscriptions  for  the  numbers  13  to  19.  These  latter  show, 
in  most  cases,  a  fleshless  lower  jaw  signifying  10  in  addition  to  the 
glyph  for  the  numbers  from  3  to  9. 

In  the  forms  given  here  yetel,  with,  is  used  with  all  numbers 
not  multiples  of  20: 

hun  qal  yete  hun,  21  (one  20  with  one). 

These  correspond  to  forms  given  by  Perez  (1866-1877)  and  Brin- 
ton  (1882,  p.  39)  in  katak.  Both  yetel,  and  katak  have  the  mean- 
ing '^  and,''   '^  with.''    Brinton  uses  the  form  in  katak   as  an 
alternative  in  numbers  above  40: 
ka  kal  katak  ka,  42  (2  score  and  2). 

Perez  gives  the  example: 

hun  qal  katak  ho,  25  (one  score  and  5). 

Beltran's  numbers  for  30  and  35 : 
la  hu  ka  qal  hoi  hu  ka  qaL 

and  all  numbers  above  40  use  the  unit  of  qal  above  rather  than 
below  the  number  expressed: 

hoi  hu  ka  qal,  35,  literally,  15,  2  qal  or,  freely,  15  toward  the  2d  qal  (40). 

The  numbers  from  31  to  34  and  36  to  39,  on  the  other  hand,  use 
the  unit  of  qal  below  the  number  expressed: 
wak  la  hun  tu  qal,  36  (16  on  the  [one]  qal). 

All  numbers  above  40  correspond  in  form  with  those  for  30  and  35, 
using  the  unit  of  qal  above  the  number  expressed: 
hun  tu  yog  qal,  41  (one  on  the  3d  qal). 

It  seems  clear  that  there  is  some  mistake  here  in  Beltran's  num- 
eration, although  all  writers  have  followed  him  in  giving  the 
same  forms.  The  same  particle,  tu,  is  used  both  in  those  forms  for 
numbers  below  40  which  add  the  number  to  the  preceding  unit  of 
qal,  and  also  in  the  forms  for  30,  35  and  those  above  40,  where  th^ 
number  is  really  added,  if  we  accept  the  meaning  of  tu,  to  the  siic 
ceeding  unit  of  qal:  ^ 

ka  tu  qal,  22  (2  to  qal). 

ka  tu  yo§  qal,  42  (2  to  3  qal,  not  2  to  2  qal). 

*  In  this  connection,  Thomas  (1897-1898,  p.  891)  writes,  "Perez,  as  quoted 
by  Dr.  Brinton,  says,  in  an  unpublished  essay  in  the  latter's  possession,  that 
Beltran's  method  of  expressing  the  numbers  is  erroneous;  that  41  should  be 
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Under  the  same  rule,  after  380  is  reached,  Beltran  starts  with 

381  counting  towards  the  next  higher  unit  of  baq,  400: 

htm  tu  hun  baq,  381  (1  to  [1]  baq). 
ho  tu  htm  baq,  385  (5  to  [1]  baq),  etc. 

A  point,  not  previously  mentioned  in  connection  with  Beltran's 

numeration,  is  that  tu  is  not  used  with  the  forms  adding  10  and 

15  to  each  qal  unit,  namely,  30  and  35,  50  and  55,  70  and  75,  etc.: 

la  hu  ka  qal,  30.  la  hu  yoft  qal,  50. 

hoi  hu  ka  qal,  35.  hoi  hu  yoft  qal,  55. 

This  omission  of  the  tu  is  to  be  noted  in  the  same  relative  places ' 
imtil  190  is  reached  when  it  is  foimd  again: 

la  hu  tu  la  hun  qal,  190.  hoi  hu  tu  la  hun  qal,  195. 

The  tu  is  then  foimd  in  the  same  relative  places  imtil  370  is  reached 
when  it  is  dropped  again: 
la  hu  bolon  la  hu  qal,  370. 

It  is  foimd  with  the  next  number  when  15  is  added  to  the  unit: 
hoi  hu  tu  bolon  la  hu  qal,  375. 

and  it  is  dropped  again  for  the  next  10  added  to  the  qal: 
la  hu  hun  baq,  390. 

and  added  for  the  next  15: 
hoi  hu  tu  hun  baq,  395 

I  cannot  explain  this  irregularity  in  these  two  places  in  the  nu- 
meration.   The  iact  that,  with  the  exception  of  the  even  qal  and 

hun-tu-kaqal;  42,  ka-tu-kaqal;  83,  oS-tu-kanqal,  etc.  Nevertheless,  as  Dr. 
Brinton  has  pointed  out,  the  numerals  above  40  are  given  in  Perez's  Diction- 
ary of  the  Maya  Language  according  to  Beltran's  system,  which  appears  from 
other  evidence  to  be  correct.  L^on  de  Rosny  suggests  that  hun-tu-yo§qal 
should  be  explained  thus:  60  —  20  +  1.  However,  the  correct  rendering  ap- 
pears to  be  1  on  the  third  score,  or  third  20.  It  is  possible  that  an  old  and  a 
new^  reckoning  prevailed  among  the  Mayas,  as  apparently  among  the  Cakchi- 
quels.  According  to  Stoll  the  latter  people  had  an  old  and  a  more  recent 
method  of  enumerating  .  .  .  Perez  says  that  tu  is  an  abbreviation  of  the  num- 
eral particle  tul,  but  Rosny  says,  *«/e  crais  que  ce  nest  point,  comme  U  [Ban- 
croft] le  suppose,  la  simple  conjondimi  et,  mais  une  phrase  des  mots  ti-u,  dans 
son,  d  lui,  sien;  u  est  un  pronom  appele  par  les  grammairiens  Esjxinols  mixte 
et  qui  forme  la  copulationy  comme  en  Anglais  Vs  du  genitif.'  Dr.  Bercndt  adopts 
the  same  opinion,  which  is  probably  correct." 

»  That  is,  70  and  75,  90  and  95,  110  and  115,  130  and  135,  150  and  155,  170 
and  175. 
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baq,  tu  is  always  found  except  in  some  of  the  forms  adding  10  and 
15  to  the  units  seems  to  show  some  definite  purpose  when  it  is 
omitted.^ 

The  unit  above  qal  is  baq  which  is  equivalent  to  20  X  20,  400. 
This  word  has  the  meaning  "  to  roll  up,  to  tie  around."  It  has 
already  been  noted  that  the  baq  unit  comes  in  first  with  381. 

Beltran's  numbers  above  400,  except  even  multiples  of  this  unit, 
baq,  are  evidently  abbreviated.   Otherwise  they  are  unintelligible. 

ho  tu  baq,  500  »  ho  qal  tu  baq. 

la  hu  tu  baq,  600  —  la  hun  qal  tu  baq. 

Above  800,  in  the  same  way  as  before,  the  next  higher  unit  is 
used: 

ho  tu  yoS  baq,  900  «  ho  qal  tu  yo§  baq  (100  on  3d  baq). 

The  unit  of  the  3d  place  (20  X  20  X  20,  8000)  is  pik,  meaning 
"  cotton  cloth  or  a  kind  of  petticoat."  As  pointed  out  by  Thomas 
(1897-1898,  p  893),  Henderson  gives  the  significance  of  pik  as  "  a 
bag  made  out  of  a  petticoat  "  which  corresponds  with  the  Mexican 
term  for  8000. 

Beltran  points  out  (§  312)  that  the  Mayas  in  his  day  used  the 
term  pik  as  meaning  1000  rather  than  8000. 

The  unit  of  the  4th  place  (20  X  20  X  20  X  20,  160,000)  is 
kalab  and  that  for  the  5th  place  (20  X  20  X  20  X  20  X  20, 
3,200,000)  is  qint§il,  and  that  for  the  6th  place  is  alaw.^ 

Numeral  Classifiers,  There  is  a  large  number  of  classificatory 
suffixes  in  use  with  the  numerals.  The  latter  can  never  stand  alone. 
These  suffixes  qualify  the  term  and  show  into  what  class  the  ob- 
jects counted  fall.  At  the  present  time  all  nouns  are  broadly 
classified  into  two  classes,  animate  and  inanimate,  by  the  two 
suffixes  -tul  and  -p'el: 

oS-tul  winik,  three  men,  oft-p'el  na,  three  houses. 

Apart  from  a  few  other  classifiers  there  is  not  much  attention  paid 
by  the  Mayas  of  the  present  time  to  the  finer  distinctions  formerly 
made  by  these  suffixes.    Some,  however,  are  always  used. 

1  There  is  one  exception  to  this  rule.  Beltran's  form  for  171,  huluk  bolon 
qal,  omits  the  tu. 

^  For  a  discussion  of  the  meaning  of  these  terms,  see  Thomas,  op,  cU,  p.  894. 
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A  list  of  sufi^es  used  as  classifiers  for  the  numeral  as  given,  for 
the  most  part,  by  Beltran  (§  313)  and  translated  by  Nuttall  (1903)  ^ 
is  given  in  Appendix  III,  p.  290-292. 

THE  ADVERB 

PosrriON.  Adverbs,  especially  those  formed  from  the  intran- 
sitive verb-adjective,  have  two  positions  in  regard  to  the  verb  and 
its  subject.  They  may  be  placed  either  at  the  beginning  before  the 
nominal  pronoun  or  between  the  nominal  pronoun  and  the  verb: 

seeb  tin  konil,  I  sell  it  easily.  tiambe  tin  o'ib,  I  write  slowly. 

qas  tin  o'ib,  I  write  badly.  tin  t&iti  iimbal,  I  walk  fast. 

I  cannot  state  any  rule  for  the  position  of  the  adverb  in  these 
forms.  Some  seem  always  to  be  placed  before  the  pronoun  and 
others  after  the  pronoun. 

In  verbs  where  the  verbal  pronoun  rather  than  the  nominal  is 
used  the  adverb  comes  at  the  beginning; 
tiambe  o'ib-n-ah-en,  I  wrote  slowly. 

Forms  used  with  the  verbal  pronoun  may  have  the  particle  -U 

or  -ik  inserted  between  the  root  and  the  pronoun: 

t&iti  iimbal-n-ah-il-en,  I  walked  fast,  or  tSits  &imbal-n-ah-ik-en. 
tilts  ^imbal-n-ah-ah-n-il-en,  I  walked  fast*a  long  time  ago. 
suk  kohan-il-en,  I  am  always  ill. 
suk  keel-il-en,  I  am  always  cold. 

The  adverbial  particles  are  very  numerous  in  Maya.  No  attempt 
has  been  made  to  exhaust  the  list.^  The  most  important  are  as 
follows: 

Negation.  This  is  shown  by  the  particle  ma  which  precedes  the 
nominal  pronoun  and  comes  immediately  before  the  verb  when  the 
verbal  pronoun  is  used: 

*  Mrs.  Nuttall  makes  a  very  pertinent  "suggestion  to  Maya  scholars"  as  to 
the  identity  between  the  significance  of  some  of  these  classificatory  particles 
and  portions  of  the  hieroglyphic  wTiting  appearing  with  the  series  of  numbers. 
These  number  series,  worked  out  up  to  the  present  time,  all  relate  to  periods 
of  time.  There  is  no  reference  whatever  to  objects  of  various  classes  being 
counted.  It  is  especially  desired  that  something  may  be  done  in  this  line  of 
research. 

'  The  reader  is  referred  to  the  lists  given  in  Beltran  and  in  San  Buenaven- 
tura.   See  also  Lopez,  Chapter  VIII. 
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ml-nan,  contracting  from  mm-yan,  there  is  none, 
ma-ln  bin,  I  am  not  going. 
ma-bln-ett,  you  did  not  go. 

The  particle  -U,  noted  above,  may  be  used  with  the  negative  com- 
ing, however,  after  the  verbal  pronoun: 

ma  sak-en-il,  I  was  not  afraid. 

The  final  1  is  often  lost  and  we  get:  ^ 

mm  sak-en-i.  ma  bin-en-i,  I  did  not  go. 

It  will  be  noted  that  the  forms  of  the  nominal  pronoun  are  not 
compounded  with  a  time  particle  in  these  examples.  The  sign  of 
the  past,  -ah,  may  also  be  omitted  with  the  negative.  The  nomi- 
nal pronoun  usually  contracts  with  the  negative  and  the  final  -1  is 
lost  as  noted  above:  ^ 

ma-ln  into  min. 

ma-a  into  ma. 

ma-u  into  mu. 

ma-u  puti-ah-en-il,  becoming  m-u  puti-en-i,  he  did  not  hit  me. 

ma-ln  puti-ah-il,  becoming  m-ln  puti-i,  I  did  not  hit  him. 

Repetition.  This  may  be  expressed  in  the  action  of  the  verb 
by  the  particle  -ka : 

tin  ka-bin  or  ka  bin-ln-lcah,!  am  going  again, 
ka  tal-eti,  you  came  again. 

Totality.  This  idea  is  shown  by  the  particle  la  or  lah,  probably 
derived  from  the  word  tulakal,  all: 

tin  la-uk-ik  or  tin  la  wuk-ik,  I  am  drinking  all  of  it. 
tan  la-hant-ik  wa,  you  are  eating  all  of  the  tortillas, 
tun  la-qai-ob,  they  are  all  singing. 

^  Lopez  (§  172)  has  this  final  i  with  the  negative  forms; 

ma  in  qati,  I  do  not  desire. 

ma  in  qat  hanali,  I  do  not  desire  to  eat. 

'  Lopez  (§§  97,  99)  makes  a  negative  preterit  expression  by  means  of  the 
future  form  without  bin  and  a  negative  future  expression  by  means  of  the  pre- 
sent form  with  tin,  ta,  tu  in  place  of  kin,  ka,  ku: 

ma  tal-ak-en,  I  have  not  gone. 

ma  tin  han-al,  I  shall  not  eat. 

I  cannot  understand  these  forms. 
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The  la  seems  to  modify  either  the  subject  or  the  object  of  the  verb. 
I  caimot  find  that  there  is  any  differentiation  in  the  forms  accord- 
ing to  the  thing  modified.^ 

A  repetition  of  the  particle  la  is  sometimes  noted  after  the  root. 
This  intensifies  the  meaning: 

tin  la-hant-la-n-t-ik,  I  am  eating  absolutely  everything. 

This  particle  is  also  used  with  the  idea  of  totaUty  with  ad 

jectives: 

kohan-ob,  they  are  ill. 
kohan-t&k-ob,  many  are  ill. 
la-kohan-tAk-ob,  all  are  ill. 
tun  la-kohan-tal-ob,  they  all  become  ill. 
tun  la-kohan-ob,  they  are  all  ill. 

Manner  or  State.  The  particle  denoting  these  ideas  is  b^. 
This  adverb  takes  the  -11  or  -ik  forms  noted  above  (p.  104). 

b6  tin  puti-ah-il-eti  or  b€  tin  puti-il-eti,  thus,  I  hit  you. 
b€  tal-11-en  or  h€  tal-ik-en,  thus  I  came. 

Demonstrative.  Suffixes  similar  to  the  demonstrative  pronoun, 
a  and  o,'with  the  meaning  "  this  or  that  way  "  are  often  used  with 
the  adverb  b€  (usually  written  bey) :  ^ 

b€  tal-il-en-a,  thus  I  came  this  way. 
be  tal-il-en-o,  thus  I  came  that  way. 

The  form  in  a  is  used  when  the  method  of  coming  is  shown  by  some 
action,  the  form  in  o  when  the  method  of  coming  is  described  by 
words: 

b€  putS-il-en-a,  thus  I  was  hit  (showing  how). 
be  put§-ll-en-o,  thus  I  was  hit  (telling  how). 

When  these  forms  take  the  nominal  pronoun  the  suffix  -il  is  not 
used: 

b€-in  wal-ik-a,  I  say  it  like  this.  b6-in  beet-ik-a,  I  make  it  like  this. 

b6-in  wal-ik-o,  I  say  it  like  that.  b6-in  beet-ik-o,  I  make  it  like  that. 

*  Seler  (p.  81)  includes  the  particle  -la  with  the  inchoative  foms  in  -hal, 
-tal,  and  -t§a-hal  and  infers  that  la  is  used  only  with  intransitive  verbs. 

'  Perez  (1866-77)  makes  much  the  same  distinction  between  the  suflixes  -a 
and  -o  in  the  following  examples; 

he  le  3imn-a,  agul  esia  el  cahallo.         he  le  3inm-o,  aUl  esta  el  cahallo. 
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PREPOSITIONS  AND  POSTPOSITIONS 

These  are  interesting  as  they  are  used  in  place  of  the  oblique 
cases  in  Maya.  When  used  with  nouns  all  are  prefixed: 

yalan  poq,  below  the  hat.  yetel  wlnik,  with  the  man. 

A  distinction  is  seen,  however,  when  these  forms  are  used  with 
the  pronoun.  They  are  then  divided  into  two  classes,  those  pre- 
fixed to  the  forms  of  the  verbal  pronoun  and  those  suffixed  to  the 
nominal  pronoun.  It  is  not  clear  how  this  distinction  is  governed. 

To  the  first  class  belong: 

yetel,  with,  yetel-en,  with  me. 
na3',  near,  nao'-etS,  near  you. 
yoqol,  above,  yoqol-i,  above  him. 

To  the  second  and  larger  class  belong: 

men  or  menel,  by,  t-ln-men,  by  me. 

Hal,  for,  in-tial,  for  me.  ^^j^^ 

oel,  beside,  a-oel,  beside  you,  literally,  to^K^side. 

walan,  below,  In-walan,  or  t-ln  walan,  below  me. 

ti,  in,  from,  and  to,  tin  bin  t-in  na,  I  am  going  to  my  house.^ 

tin  tal  t-in  na,  I  am  coming  from  my  house. 

It  seems  clear  that  the  idea  of  a  noun  with  its  possessive  pronoun 
is  uppermost  here  but  this  does  not  explain  why  we  have, 

in  walan,  below  me  and  yoqol-en,  above  me. 

^  The  t  or  ti  corresponds  to  the  forms  given  in  the  early  grammars  as  the 
dative  ease. 


\  ' . 


,1      , 
.   :l 


■  J        I 


•  .■  1 


«( 


'       1 


i  :■:■. 


i:' 

■4 


PART  II 
MAYA  TEXTS 


•  I 


,it.i 

tm  t       .1 


t  ■ 


I"' 


I' 

I  •  ■•    I' 

111-':; 
!.'■: 

u  ■ 

L      ■ 
•   ■>•■,' 

■4 

Ij'ii-- 

i  "it 

rjr (-,    . 


vl 


PART  II 
MAYA  TEXTS 

INTRODUCTION 

Material  Available.  The  reader  will  gain  some  idea  of  the 
vast  amount  of  literature  in  the  Maya  language  from  the  discussion 
of  the  Maya  texts  available  for  study  (Part  III,  p.  182).  These 
documents  date  from  the  days  following  the  Conquest  and  con- 
tinue down  to  the  present  time.  They  vary  much  in  content  and 
in  value  as  faithful  transcriptions  of  the  language  as  spoken  at  the 
time  when  they  were  written. 

Grammatical  Structure.  It  is  pertinent  to  ask  how  much 
help  in  translating  the  early  texts  is  to  be  derived  from  a  grammar 
such  as  the  present  work.  The  thesis  has  been  advanced  in  this 
paper  that  it  is  probable  the  grammatical  structure  of  the  language 
has  not  changed  appreciably  from  early  to  late  times.  If  this  is 
the  case,  and  the  ancient  as  well  as  the  modern  texts  were  written 
grammatically,  there  would  be  little  difficulty,  as  far  as  the 
grammar  is  concerned,  in  understanding  the  early  examples  of 
written  Maya.  Observations  have  led  me  to  believe,  however,  that 
the  early  texts  were  not  written  with  much  regard  for  grammar, 
even  the  Maya  grammar  built  upon  a  Latin  model.  It  is  unusual 
to  find  in  the  early  texts  examples  of  the  greater  part  of  the  ex- 
pressions given  by  Beltran  and  the  other  early  grammarians.  Their. 
illustrations  are,  of  course,  in  most  cases  grammatical  but  they  are 
not  taken  from  texts  but  are  isolated  sentences  made  up  to 
illustrate  the  special  points  to  which  references  are  made. 

It  seems  probable  that  the  early  Maya  texts  are  generally  lack- 
ing in  the  finer  shades  of  meaning  which  it  is  possible  to  express  in 
Maya  and,  furthermore,  it  is  not  to  be  expected  that  forms  not. 
recognized  by  the  early  grammarians  would  always  find  expression 
in  the  texts. 

The  Books  of  Chilam  Balam,  that  most  fertile  source  of  texts  in 
Maya,  furnish  examples  of  this  lack  of  pl*ecise  grammatical  struc- 
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ture.  As  I  have  written  elsewhere  (1917,  p.  183),  "It  must  be  re- 
membered that  the  manuscripts  themselves  are,  no  doubt,  copies  of 
earlier  works,  collected  from  different  individuals  and  often  copied 
by  several  different  hands.  Some  of  the  manuscripts  seem  to  have 
been  the  work  of  those  who  did  not  know  Maya.  Several  different 
spellings  of  the  same  word  occiu*  and  common  Maya  words  are 
frequently  misspelled.  On  the  other  hand,  some  of  the  pages  seem 
to  show  a  surprising  ignorance  of  Spanish  —  Igleaiaj  for  example, 
is  spelled  in  one  place  **Iglayci.**  As  for  the  Latin  words  occurring 
sporadically  in  the  text,  one  is  not  surprised  to  find  forms  difficult 
to  recognize." 

It  seems  safe  to  say  that  these  famous  texts  are  often  illiterate 
in  the  sense  that  they  are  probably  copies  of  copies  and  have  been 
garbled  in  passing  from  hand  to  hand  to  say  nothing  of  the  fact 
that  in  the  beginning  they  probably  did  not  express  precisely  in 
every  case  all  the  forms  of  the  spoken  Maya.  We  return  then  to 
the  question  asked  at  the  beginning  of  the  section,  how  much  help 
is  a  grammar  in  the  translation  of  these  texts.  It  seems  to  me  that 
a  grammar  renders  surprisingly  little  aid  in  deciphering  the 
documents. 

Lexicography.  It  is  in  respect  to  the  vocabulary  that  the 
Maya  has  changed  most.  Words  have  become  obsolete.  New 
words  have  been  coined  and  Spanish  words  have  been  introduced 
in  greater  or  lesser  numbers.^  In  spite  of  the  tremendous  advantage 
of  possessing  three  early  Maya  dictionaries  it  is  often  not  possible 
to  determine  accurately  the  meaning  of  many  of  the  words  in  the 
early  texts.  Several  of  the  vocabularies  give  examples  of  Maya 
construction.  These  forms  are  helpful  in  many  cases  in  determin- 
ing homonyms. 

Even  where  there  are  parallel  texts  in  Spanish  and  Maya  as  in 
the  DodrindSy  there  is  often  little  help  in  elucidating  the  Maya  as 
these  translations  are  usually  poorly  done,  not  necessarily  because 
of  an  ignorance  of  the  proper  words  but  from  a  general  lack  of 
forms  in  Maya  to  express  properly  the  ideas  contained  in  the 
^^hipirholes  y  alegorias^*  of  ecclesiastical  Spanish  or  Latin.* 

*  Compare  Palma  y  Palma,  p.  145,  146. 

*  Perez  (1844)  writes  very  pertinently  on  this  point  as  follows,  '*Si  considera- 
mos  igualmente  que  los  arUiguos  e^critores  de  doctrina  y  pldticas  eran  unos  wrvUez 
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On  the  other  hand,  the  Xiu  Chronicles,  the  Libro  de  Calcalchen 
and  other  secular  texts  furnish  some  excellent  examples  of  parallel 
accounts  in  the  Maya  and  Spanish  of  wills  and  other  legal  docu- 
ments. Martinez  Hemdndez  writes  substantially  as  follows  in  a 
personal  letter  concerning  the  collection  of  documents  in  the  Libro 
de  Calcalchen,  "The  Maya  is  very  old  and  is  a  splendid  specimen 
of  Maya  literature.  Some  expressions  are  imusual  and  are  to  be 
translated  only  after  very  diligent  research.  As  we  are  familiar  to 
a  certain  extent  with  the  forms  of  the  OrdenamaSy  they  would  help 
us  to  translate  properly  and  pave  the  way  for  other  future  transla- 
tions. I  am  fully  convinced  that  the  Books  of  Chilam  Balam  can 
be  translated  after  translating  all  these  documents.  Before  this 
literature  came  into  my  hands  there  were  many  words  in  the  vo- 
cabularies the  use  of  which  I  did  not  know." 

The  later  Maya  texts  are  naturally  far  easier  to  translate  on  ac- 
count of  the  fewer  changes  in  the  vocabulary. 

The  "particles  of  adornment"  are  many  in  Maya.^  They  add 
to  the  pleasure  of  the  spoken  Maya  but  they  cause  no  little  con- 
fusion in  deciphering  the  written  language. 

There  is  a  large  number  of  words  in  Maya  with  a  comparatively 
large  number  of  onomatopoeic  words.* 

Orthography.  The  spelling  of  the  Maya  words  is  often  far 
from  consistent.    This  is  especially  true  of  words  with  the  glottal- 

traduciores  de  las  hipirholes  y  alegorias  de  la  lengua  castellana  y  latinat  vendrimos 
en  conocimiento  que  estos  modoa  de  decir  no  podian  generalizaree  entre  las  indios, 
como  ajenos  y  distintos  d  los  que  el  genio  de  au  lengua  demandaba;  asi  ea  que  la 
expresion figiurada de Uamar d este mundo un  ^vaUe de lAgrimaB* no es uaada entre 
los  indioSf  y  cuando  la  encuentran  traducida  lUeralmente  en  la  Saive,  la  encuentran 
pesada  y  no  hacen  de  eUa  apLicadon  algunOf  y  si  aiguno  muy  ladino  quiere  aplicar 
la  ideoy  lo  hace  como  muchcLs  veces  lo  he  oido,  con  las  palabras  de  ucahal  numya 
(pueblo  6  lugar  de  miserias  6  trabajos),  que  para  eUos  tienen  igual  fuerxa,  es  el 
mismo  sentido,  y  diferentes  las  voces.  Hay  algunas  figuras  ccuieUanas  que  no 
pueden  traducirse  literalmente  al  idioma  sin  ridiculez,** 

*  Compare  Palma  y  Palma,  p.  144  who  writes,  "No  chstanU,  las  parHculas 
compositivas  que  no  modifican  el  sentido^  son  muchisimaSf  las  etudes,  efecHva- 
ment€y  s6lo  contribuyen  d  la  variedad  de  las  formas  de  la  expresi&n  consfiiuyendo 
asif  como  el  indicado  padre  Beliran  dice,  ^parHculas  odomaHvas*  que  facilUan 
giros  de  estilo  de  que  residta  un  lenguaje  elegante  y  artlstico  cuando  se  habla  bien  el 
idioma.'* 

«  Compare  Palma  y  Palma,  p.  133-134,  258-269,  307. 

See  discussion  of  the  various  dictionaries  in  Part  III  (p.  169). 
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ized  consonants  and  those  with  doubled  vowels.  In  several  eases  9 
is  used  for  z  or  s  and  in  these  instances  the  omission  of  the  cedilla 
with  the  c  is  a  cause  of  great  annoyance,  changing,  for  example, 
(i^  (sisal)  to  cical  (kikal).  The  omission  of  the  bar  with  the  h 
and  p  also  adds  to  the  confusion.  In  the  early  texts  there  is  no 
proper  division  into  words  and  sentences.  Just  as  a  word  may  be 
spelled  in  several  different  ways  on  the  same  page  so  a  word  may 
be  divided  in  many  different  ways  in  succeeding  Unes.*  This  lack 
of  consistency  in  writing  and  spacing  the  Maya  is  a  cause  of 
great  confusion.*  The  Berendt  copies  of  many  of  the  Chilam 
Balam  texts  are  very  useful  in  this  respect.'  The  pimctuation  as 
used  in  the  early  documents  is  of  no  value  whatsoever  and  the 
very  common  failure  to  capitaUze  proper  names  is  still  another 
cause  of  difficulties. 

Chirography.  The  handwriting  in  these  early  texts  is  often 
very  difficult  to  make  out.  There  is  usually  a  complete  failure  to 
distinguish  between  v  and  b.  Several  different  varieties  of  hand- 
writing are  often  seen  in  the  same  manuscript. 

Possibility  of  Translation.  I  have  already  discussed  in  an- 
other place  the  possibility  of  a  faithful  translation  of  the  ancient 
Maya  texts,  especially  those  of  the  Chilam  Balam  Books  (Tozzer, 
1917).  I  am  still  of  the  opinion  that  many  parts  of  the  early  docu- 
ments will  defy  translation.*   These  portions  are,  for  the  most  part, 

^  On  a  single  page  in  the  Chumayel  manuscript  within  six  Hnes  the  following 
varieties  of  spelling  and  spacing  are  found : 

uhool  u  poop  u  hoi  pop 

uhol    u  pop  u  holpop 

u  hoi  u  poop 

Compare  the  different  versions  of  the  same  prophecy  as  given  in  the  Tizimin, 
the  Chumayel  and  the  Lizana  texts  (p.  122). 

*  In  the  Chumayel  version  of  one  of  the  prophecies  (Chilam  Balam  de 
Chumayel,  p.  106)  there  is  found,  for  example,  the  following  division  of  words: 
ytzam  =  nakauU  for  ytzamna  kaull.  As  Ytzamna  is  a  main  god  of  the  Mayas, 
one  would  think  that  the  copyist  would  have  known  how  to  write  this  name 
properly. 

*  Compare  Tozzer,  1917,  p.  183. 

*  I  have  submitted  this  portion  of  the  manuscript,  as  well  as  a  great  part  of 
the  remainder,  to  Seftor  Juan  Martinez  Herndndez  and  he  agrees  with  me  in 
all  the  statements  contained  in  Part  II.  He  writes,  "The  parts  dealing  with 
their  ancient  mythology  and  the  esoteric  language  of  the  Maya  priests  may 
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those  dealing  with  Maya  ritual  and,  in  a  figurative*way,  with  the 
coming  of  the  new  religion  and  the  change  to  the  worship  of  the 
true  God.^ 

Many  parts  are  translatable  but  only  after  the  most  careful 
study.  There  is  a  great  opportunity  for  mistakes  and  there  are 
many  places  where  more  than  one  rendering  of  the  text  is  possible. 
It  is  in  such  places  that  time  and  patience  are  needed. 

There  follow  some  examples  of  Maya  texts  with  translations, 
starting  with  the  modem  Maya  and  going  back  to  the  Maya  of  the 
Prophecies  and  of  the  Books  of  Chilam  Balam. 

1.    THE  INDIANS  OF  CHAN  SANTA  CRUZ^ 

Tu    haab-il    1847      liqil  u-ka-pul  le-wink-ob  leetl 

In     the  year  1S47    tirose    for  second  time    these  men  (Indians)        this 

u-haab-il      tal-ob      u-took-ob  S&ki  tan  nohoti     kah: 

its  year    they  came     to  bmn      Valladolid  in  the  midst  of  a  large  pueblo: 

yaab    pal-al    tu-kim-s-ob:*      b^ian         tulakal         kah-ob  tu-took- 

many     boys      they  killed:      thus  also  all      the  habitations       they 

ah-ob  ku  *'  3'ok-ol  ka-bin-ob  Santa  Cruz       u-qaba 

burned  when  its  completion    again  they  went  (to)    Santa  Cruz       its  name 

tak     helae        tl-an-ob  *         tl      buk-ah     haab     yaab :    yet  wink-il-ob 
until      now     there  they  are  there   so  many    years    many:    and      men 

3'okl  u-kim-s-ik-ob :       luum       utiuk        man-ob         nohoti: 

they  have  just  finished     killing:     the  land     where      they  pass       is  great: 

yaab-ob  San:  helae    u-yum        3ik  bftnll       Mexico 

(there  are)  many  (of )  the  same  ones:    now  their  lord,  his  Honorable  Mexico 

tun  §up-ik        u-taqin     yetel     u-meq-tan-ob     yoklal  u-o'ok-s-ik 

he  is  spending  his  money    and      his  dependents    so  that    they  cause  to  end 

prevent  or  defy  translation.  ...  It  is  by  the  abundance  of  these  examples 
(Maya  constructions  given  in  the  vocabularies)  that  we  can  find  our  way  in 
ascertaining  so  many  homonyms  of  the  brief  and  concise  monosyllabic  Maya. 
Compound  verbs  are  difficult  to  make  out.  These  are  often  conjugated  as 
simple  verbs  with  additional  words  completing  the  same.'' 

^  Compare  in  this  respect  the  variation  in  the  Maya  of  the  same  text  (p.  122) 
as  well  as  the  different  possibilities  in  translating  the  Maya. 

^  This  text  was  collected  by  the  author  in  1900  at  Uayma,  near  Valladolid, 
Yucatan,  from  an  Indian  named  Marcelino  Tas. 

'  Or  tu-kim-s-ah-ob,  they  caused  to  die. 

^  Ku,  a  contraction  of  ka-u. 

*  This  is  really  a  contraction  of  tl-yan-ob. 


116  MAYA  TEXTS 

l^tMitel-o:  Htlal         l^wink-ob-o   hu-hnm-p'it-ll  tuno'ok-ol: 

that  war:    in  order  that     those  men       one  by  one     may  be  exterminated: 

tan      ian  u-boot-k-ob  tulakal     baai        o-meja-m-ob 

they     also      are  paying  (the  penalty  for)        all         which        they  worked 

ti  Yucatan:         yan        o-o'ok-ol        tumen        ohi-quti-ul  tahaab-ll 

in  Yucatan :     there  is     its  ending       because     it  has  arrived  the  year 

o-o'ok-ol:       l^buk-ah     lunm      yan-U-ob  bin-u-kah  p'atal 

its  completion:     all  that      land  where  they  are  they  are  coming     to  leave 

yalan      o-qab  yum        halati      wlnik     ta  s^bal:     behelae       yaab 

under    his  arm       the  lord       great        man     as  quickly:       now  many 

mak  o'ok  u-kah-al     te  Santa  Cruz:     u-tiUkul     ta9'oko[l] 

persons  finished  (making)  their  town    in  Santa  Cruz:    its  sign  of    its  ending 

tumen         mi-nan  u-3'on      l^wink-ob  hebii  16  bin-a-ah 

because     there  are  no       guns  the  men      like  (the  ones)       they  raised 

yoqol-ob      leetl     utiben  baal:     kin  sut-in-wal-e     utftben  9'<m-ob 

above  them     this  (in  )former      custom:     I  return  to  say     the  former  guna 

ma    tan  u-pat-al-ob  ma     b€       utii:  quti        tohaab-il 

they  are  not  serviceable  (it  was)  not    thus  formerly:  there  came    the  year 

ta     yalkab-an-s-ob  o'ul         tumen   mas^wal      ku  o'ok-oi 

they     caused  to  nm     the  strangers     tor    the  Indians  after   the  completion 

ka-sut-n-ah-i  yoqol-ob       ma  tu  met-h-ob    miSbal      tak    behelae: 

when  they  returned  above  them     they  did  not  do  anything  until     now: 

U3       San     yoqlal    u-yan-tal  ka-p*el  hol-be     utial       yookol      koon-ol 

it  is  well  also   because  they  have     two      doors  in  order   to  enter,      to  sell 

tile  wai       laqin:      tak     behelae       ooo-il  u-kah-il-ob  ut&ik 

by  here  the  east :  until       now    are  the  poor  the  ones  of  the  pueblo  formerly 

u-took-(i)k-ob    yaab       baal:  utSi  qas-ob  tumen        tu 

they  bum       many      things:      formerly      they  are  bad       because    they 

qas-kun-t-h-ob        behelae      tune        tun       jrU-k-ob        ba£         u-y<A 
bad  things  they  did         now        finally     they         see  it         what        its  end 

lobil-il  biSa  wa       u3-h-oob      miSma     bin      me-t-ik         San 

to  the  wickedness  how    if     they  are  good  nothing  comes  to  cause    the  same 

lob-ti-ob:    behelae      miSun     noq-ob      miSun      han-l-ob:    yan       tien 
evil  things:      now        nothing     clothes    nothing        to  eat:     there     is  only 

tu  tSun-tSe  ku  wen-l-ob      tei  yahal-kab-ti-ob: 

the  branches    of  the  tree  where  they  sleep  there  they  wake  up  in  the  morning: 

t)6-ku-kAS-t-ob  ha      yuq-ob       b6      tei     ku-kim-1-oob        u-huti 

thus  then  they  seek  water  to  drink    thus  there       they  die       in  the  greater 

yaa-h-il  leeti  U-ooo-il     pal-al      ku-ldm-l-ob     tak     tun  leeti-ob  boo-t-ik 
misery    these     poor      children   they  may  die    until   they     these        pay 


THE  INDIANS  OF  CHAN  SANTA  CRUZ  117 

u-sipil  u-tata-ob      u-han-l-ob     tien  u-mo3'-t&e  yetel 

their  sins     their  fathers      they  cat       only     the  roots  of  the  trees       with  ' 

jriti-t&e  mi-nan     ftiim:      uttal     u-man-s-ik      o-kui-tal-ob 

the  fruit  of  the  trees   there  is  no   maize:   in  order  to  carry  on        their  lives 

yetel     tut&l      .qaanab         t6i-        ku-kU-t-ik      o-kui-tal-ob. 

and      gifts      of  the  sea      there      they  seek  it        their  lives. 

Free  Translation 

For  the  second  time,  in  the  year  1847,  these  Indians  rose  in  arms. 
That  is  the  year  in  which  they  came  to  bum  Valladolid,  the  large 
city.  They  killed  many  people.  They  also  burned  all  the  houses. 
After  they  had  finished,  they  returned  to  the  place  called  Santa 
Cruz  where  they  are  now  and  where  they  have  been  for  maiiy  years. 
They  have  just  been  kiUing  men  of  their  own  race.  The  land 
where  they  Uve  is  large.  There  are  many  of  them  there.  Now  their 
master  is  the  President  of  Mexico.  He  is  spending  his  money  and 
his  people  also  in  order  to  put  an  end  to  the  war,  in  order  that  these 
men,  one  by  one,  may  be  exterminated.  They  are  paying  the 
penalty  for  all  they  did  in  Yucatan.  It  has  to  end  because  the 
time  for  the  ending  has  come.  All  that  land  where  they  are  is 
about  to  come  under  the  rule  of  the  President.  Many  persons  have 
already  gone  to  Uve  in  Santa  Cruz.  This  is  a  proof  of  the  ending 
of  the  war  because  those  Indians  do  not  now  have  guns  hke  the 
ones  they  formerly  carried.  I  repeat,  the  old  guns  are  now  good 
for  nothing,  nothing  like  the  former  ones  with  which  they  put  to 
flight  the  Spaniards  (strangers) .  After  the  Indians  had  finished  the 
attack,  they  have  done  nothing  up  to  the  present  time.  This  is 
also  well  because  they  have  two  avenues  to  sell  their  wares  here 
in  the  east.  Even  to-day  the  villagers  are  poor  because  they  for- 
merly burned  many  things.  Formerly  they  were  bad  because  they 
did  bad  things.  Now,  finally,  they  see  the  result  of  their  wicked- 
ness; now,  if  they  are  good,  nothing  comes  to  cause  the  same  evil 
things.^  Now  they  have  neither  clothes  nor  food.  They  have  only 
the  branches  of  the  trees  under  which  to  sleep  where  morning 

^  Martinez,  who  has  been  good  enough  to  offer  many  suggestions,  has 
translated  this  still  more  freely  as  follows:  —  "Formerly  they  were  bad  be- 
cause they  had  bad  examples  set  before  them,  now,  then,  they  can  discrimi- 
nate better  what  is  right  and  what  is  wrong  and  will  no  longer  do  any  harm  to 
them." 
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awakens  them.  They  seek  water  to  drink.  They  thus  die  in  the 
greatest  misery,  this  poor  people.  They  may  die  until  they  pay  for 
the  sins  of  their  fathers.  They  eat  only  the  roots  of  the  trees  and 
the  fruit  of  the  trees.  There  is  no  maize  to  nourish  them.  In  order 
to  find  nourishment  they  go  to  the  shores  of  the  sea. 

2.    LACANDONE  CHANT 

Fifty-one  chants  were  collected  by  the  writer  in  1902  and  1903 
among  the  Lacandones  of  Chiapas,  Mexico.  These  people,  as 
already  pointed  out,  speak  practically  the  same  dialect  of  the  Maya 
stock  as  that  of  the  natives  of  Yucatan.  The  language  of  these 
chants  is  generally  simple.  Syllables  are  often  added  at  the  end 
of  words  to  preserve  a  rhythm.  The  single  chant  given  here  has 
already  been  published  (Tozzer,  1907,  p.  171-172).  I  have  given  a 
more  literal  translation  than  that  previously  printed.  The  reader 
is  referred  to  the  former  paper  (p.  169-189)  for  the  other  chants. 

When  Copal  and  Posolb  are  Distributed  in  the 
Ceremony  of  Renewing  the  Incense-Burners 

Tan        Inkub-ik  in  pom  k-et§         tiala  kub-ik 

I  am      restoring  it       my  offering  of  copal    to  you     for  you        to  restore  it 

t-ik^         yum        tiala       mts-ik^      t-ik        yvan,  H6n     boo-t-ik-et§ 

to      the  father,  for  you  to  raise  it    up  to  the  father.     I  will    pay  it  to  you 

in  tSula  t-et§  uhel         a        kunya      tiala        kub-t-ik 

my  offering  of  posol  to  you  again  (for)  your    welfare    for  you    to  restore  it 

yum.  H6n  boo-t-ik-et§     in  tSula  t-et§  tUla       ti-llli. 

to  the  father.     I  will  pay  it  to  you  my  offering  of  posol  to  you  for  you  yourseli. 

Tan  in  mee-t-ik    in  sil  t-et§-ki        uliel        a     kimya.     Bin-in-kin '  pok 

I  am  making  it   my  gifts  to  you  again  (for)  your  welfare.  I  am  about  to  dry 

in    sil      t-et§  ma  tu  buli-til  ma  u  lak-al 

my  gifts  to  you,  may  they  not  be  affected  by  crumble   may- they  not  separate 

u-hol  in      sil     t-et§.       Ma    tu  wak-al    in    sil  t-etS. 

(as  to)  their  heads  my  gifts  to  you.    May  they  not  crack    my  gifts  to  you. 

Ma     tu      pa§-al       in  sil  t-et§.         n     in       mee-t-ik     in     sil     t-etS, 

May  they  not  break  my  gifts  to  you.  See  my  making  them  my  gifts  to  you, 


1  Kub-ik  t-ik  is  equivalent  to  kub-t-ik. 

2  nas-ik  is  the  same  as  nak-s-ik. 
'  Literally,  I  am  going  to. 
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3rume.  Ma  tu  lub-ul  t&ak-wil-kL  Bin-in-k-in  pul-ik     eti 

oh  father.    May  not  be  affected  by  a  fall        fever.      I  am  about  to  place  you 

yoko      tumu    l&k.       H    in      mee-t-ik       in    sil     t-eti     uhel 
(the  idol)  in  the       new  brasero.  See  my  making  them  my  gifts  to  you    again 

a  kunya.        H       in  mee-t-ik        in     sil     t-eti      tia  yol 

(for)  your  welfare.     See  my  making  them    my  gifts  to  you     for    the  health 

in  pal-aL         Ma  u  n&k-tan-t-ik  yah-il,        ma    u 

my  children.     May  not  trample  them  under  foot     harm,        my  not  trample 

nAk-tan-t-ik      keel,  ma  u  nAk-tan-t-ik  t&ak-wil.     Ooken 

them  under  foot  cold,    may  not  trample  them  under  foot       fever.        Enter, 

ta  iimbal    a    wil-ik   in  pal,   a-kun-e  in    pal. 
walk      you    see     my  son,      cure     my   son. 
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The  original  text  was  collected  by  Berendt  in  Peten  in  1866. 
The  manuscript  is  now  in  the  Berendt  Linguistic  Collection  (Br. 
498.  21.  M.  L.  545).  The  text  and  an  English  translation  of  Be- 
rendt^s  German  translation  were  published  by  Brinton  (1883  and 
1890).  A  few  changes  have  been  made  and  a  literal  translation  has 
been  added.  The  simple  tale  shows  certain  features  which  seem  to 
be  of  European  origin. 

Hun-tul  H-£ib  3'ook-u-bel  yetel  hun-tul  §-ti'up  ma     tu-yohel-t-ah    wa 
One       man       married     with       one      woman  not  did  he  know  her    as 

§-wai.      Hun-p'e    qin    tu   yal-ah-ti,    "  HutS'e  ka-p'el       mut        taab." 
a  witch.       One       day   he  said  to  her,  "  Grind      two      measures  of  salt." 

Tu        hut§'-ah    paibe     ka       tu      qat-ah,     "  Baa&         tial        tet§?" 
She  ground  them  first    when  she  asked  him,  "  Why      [do]  you  [wish  it?]  " 

Hun-p'el  aqab      piSaan    H-&lb-e     ka      tu     yil-ah     u-hoq-ol       u-yatan. 
One      night     awoke    the  man  when    he      saw    she  goes  out    his  wife. 

Ka     tu-tSa-ah    u    maskabe,     ka      tu     mukul      ful-bel-ah    tupati    ti 
When   he  took    his        axe,      when   he     secretly    followed  her  behind    to 

qa£.  Ka         qutSl-ob       ti     tSitSan    t&aqan,     yan       u        sas-il 

the  wood.    When    they  arrived    at    a  little  pasture,  there  is  its  brightn< 


uh.  Ka     tu  muk-u-b-ah    H-Sib         tu      booy      nohotS      yaS-t$e. 

a  moon.     When  he  hid  himself,  the  man,   in  the  shade   of  a  great  seiba  tree. 

Ka        tu      pul-ah        u         noq  i-tihip  tu  patS  waan 

When     she      threw      her     clothes,     the  woman,     behind  her      standing 
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ft-iiiA-tmk  tn   tan        uh;  ka      tn       otp-ah        o-yoCel, 

she  without  oovenng    in  its.  face  the  moon;  when  she  stnpped  off    her  akin. 


ka  knl-lii  tiem-lMk:         ka  nak-l       tl      kaaa:         ka 

when     she  remained    mere  bones:      when     she  arose     to    the  sky:     when 

em-l        tn-ka-ten,     ka      to-yal-ah-i:         **Sa3'aba         tfca-kaan?" 
she  descended     again,     when  he  said  to  her,  "stretch  yourself  to  the  sky?  *' 

Hemak    ma      ut&ak      u      nak-al   tu-ka-ten  tomen  tu  foot'-al    taab. 
But       not    possible    her  ascending  again    because  he  qmnkled   salt. 

Free  Translation 

A  man  (once)  married  a  woman.  The  man  did  not  know  that 
his  wife  was  a  witch.  One  day,  he  said  to  her,  "Grind  two  meas- 
ures  of  salt."  She  ground  them  and  then  she  asked  him,  "  Why  do 
you  wish  this?"  One  night  he  awoke  and  saw  his  wife  go  out. 
Taking  his  axe,  he  secretly  followed  her  to  the  wood'.  They  arrived 
at  a  little  pasture  in  the  bright  moonlight.  The  man  hid  himself  in 
the  shadow  of  a  great  seiba  tree.  The  woman  threw  her  clothes 
behind  her,  standing  naked  in  the  moonlight.  When  she  stripped 
off  her  skin  she  appeared  mere  bones.  Then  she  arose  into  the  sky, 
retmning  again  (to  the  earth) .  Then  the  man  said  to  her,  "  Would 
you  reach  the  sky?  "  But  she  could  not  ascend  a  second  time  as  he 
sprinkled  salt. 

4.    PROPHECY  OF  CHILAM  BALAM 

This  is  one  of  the  Maya  prophecies  which  are  discussed  in  Part 
III  (p.  192).*    The  text  is  given  of  the  Chumayel  version  (Chilam 

*  This  prophecy  is  undoubtedly  the  one  referred  to  by  CogoUudo  (1688, 
p.  199)  and  also  in  the  Relacidn  de  la  Ciudad  de  Merida^  dated  1579  and  signed 
by  Caspar  Antonio  Xiu  among  others.  This  Relacidn  is  reprinted  in  Colecddn 
de  Documentoa  Iniditoa^  v.  11,  p.  37-75.  As  Martinez  Hernandez  has  pointed 
out,  this  statement  in  the  Merida  report  is  so  very  important  that  I  reprint  it 
here. 

"  Uho  algunaa  provincial  que  nunca  dieron  gxAerra^  sino  que  rresdbieron  a  las 
eapafioles  de  paz^  en  especial  la  provincia  de  Tutulxiu  cuya  cabe^era  era  y  es  el 
pueblo  de  Mani^  catorce  leguas  de  esta  ciudad  al  sueste^  donde  ubo  pocos  anos  antes 
que  los  espanoles  viniesen  a  conquisiar  esta  tierra  un  yndio  principal,  que  era 
sacerdotey  llamado  Chilan-balanif  que  le  tenian  por  gran  prof  eta  y  adivino,  y  este 
les  dixo  que  dentro  de  breve  tiempo  vemia  de  hazia  donde  sale  el  sol  una  jente  blanca 

barbcukif  y  que  traerian  levantada  una  senal  como  esta  ^,  ala  qual  no  podiem 
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Balam  de  Chumayel,  p.  105-107),  the  Tizimin  version  (Chilam 
Balam  de  Tizimin,  Gates  reproduction,  p.  17,  18),  and  the  Lizana 
version  (Lizana,  1633;  ed.  1893,  p.  38-39).  I  have  added  a  read- 
ing of  the  Maya  text  as  interpreted  by  Martinez  Hemdndez. 

The  variations  in  the  four  versions  should  be  noted,  not  only  in 
the  spellings  but  in  the  words  themselves.  The  Chiunayel  version 
has  frequent  interpolations  by  the  author  of  the  copy.  The  trans- 
lation of  Lizana  which,  in  general,  is  that  followed  by  Carrillo  y 
Ancona  and  many  others  is  given  in  Enghsh  together  with  the 
Spanish  text.^  I  have  attempted  a  new  translation,  following  in 
the  main  the  Martinez  text.  In  a  few  cases  a  rendering  of  portions 
of  the  text  into  English  by  Martinez  is  given. 

It  will  be  noted  that  there  are  several  passages  which  still  remain 
far  from  clear  in  spite  of  the  different  authors  who  have  worked 
upon  them.  Lizana's  translation,  which  is  very  good  as  a  free 
rendering,  does  not  follow  the  text  at  all  closely  in  several  places. 
He  has  left  out  many  words  and  particles. 

This  passage  is  given  in  order  to  illustrate  some  of  the  difficulties 
spoken  of  in  the  introduction  to  this  section.  It  should  be  remem- 
bered that  these  Maya  texts  are  transcribed  into  the  system  of 
writing  Maya  adopted  in  this  work.  The  division  into  syllables 
is  the  work  of  the  author. 

Uegar  sua  Diosea,  y  huyan  deUa^  yque  eatajente  avia  de  aefiorear  la  Herra^  y  que  a  loa 
que  loa  rrecibieaen  de  paz  no  lea  harian  mcd  nyngunOf  yaloa  que  lea  hizieaen  guerra 
loa  matariany  y  que  loa  naturalea  de  la  Herra  dejarian  aua  ydoloa  y  adorarian  un  aolo 
Dioa,  que  elloa  adoraban  y  avian  de  predicar,  y  lea  aerian  tnbutarioa,  e  hizo  tejer 
una  mania  de  algodon  y  lea  dixo  que  de  aquella  auerte  avia  de  aer  el  tributo  que  lea 
avian  de  dar^  y  mando  al  aehor  de  Many,  que  ae  Uamaba  Mochanxiu,  que  ofrecieae 
a  loa  ydoloa  aquella  mania  para  que  eaiutneae  guardada  y  quedaae  par  memoriae  y 
aquella  aerial  de  crux  y  otraa  hizo  hazer  de  piedra  labrada  y  ponerlaa  en  loa  paHoa 
de  ha  iemploa  donde  pudieae  aer  viaia  de  iodoa^  y  dixo  que  aqud  era  d  arbol  verde  del 
mundOf  e  yvan  aberla  muchajenie  par  coaa  ntieba,  y  parecia  que  la  henerahan  deade 
eniomeSj  y  despuea  quando  vinieron  loa  eapafiolea  y  aupieron  que  trayan  la  aerial 
de  la  aarUa  cruzy  que  era  como  la  que  au  profeta  chilam  balam  lea  avia  figurado, 
tuvieron  par  cierto  lo  que  lea  avia  dicho,  y  deierminaron  de  rrecebir  a  loa  eapafiolea 
de  paz  y  no  lea  hazer  guerra^  aino  aer  aua  amigoa,  como  aiempre  lo  han  aido  deapuea 
que  poblaron  eaiaa  provinciaay  y  lea  ayudaron  con  manienimienioa  ejerUe  de  guerra 
de  aervicio  para  conquiaUxr  e  pacificar  otraa  provinciaa" 
^  For  bibliographical  notes  on  editions  of  this  Prophecy,  see  p.  192-194. 
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Tizimin:      u  prafesU  Chilam  Balam      tU  kayom  ^  kabtl     tien  Man: 

Chumayel:  u  prafecUdo  de  Chilam  Balam  de  siS  koyom    ka-wi    tien  Manl: 
Lizana:  prafedas    de  Chilan  Kalam  de  siS  kayon    ka-wi     tien  Manl: 

Martinez:    u  prafeda  Chilam  Balam       tii  kayon  ka-witi    ti'en  Manl: 

Tozzer:        His  prophecy     Chilam  Balam      of  singer  Cawich  Chen*  of  Mani 
Martinez:  Kayom 

Tiz.:  oilahun  Ahau  u-heo'i-wil       Qaton  walak-wil 

Chu.:  oilahun  Ahau  u-hiln'-wil       Qaton-e  walak-wll 

Liz.:  oilahun  Ahau  u-heo'i-wil       Q^tun  walak-wll 

Mar.:  oilahun  Ahau  u-heo'i-wil        Qatun  walak-wll 

Tozzer:  In  13  Ahau  its  established  Katun  at  this  time 

Lizana:  At  the  end  of  the  13th  epoch  being  in  power 

Martinez:  it  may  be 

Tiz.:  Itza         walak-wil  tan-kahe  yum  u-tftikul  hunab 

Chu.:  Itza         walak-wil  tan-kah-e  yum-e  u-tilkul  hunab 

Liz.:  Itza         walak-wil  tan-kati-e  yum  u-tftikul  hnnab 

Mar.:  Itza         walak-wil  tan-kah-e  yum-e  u-tftikul  hnnab 

Tozzer:  the  Itzas  at  this  time  in  Tancah  oh  Father  his  sign  the  only 

Lizana:  the  Itzas  (and  )Tancah '  the  sign  of  a 

Martinez:  ye  Itzas  it  may  be  ye  citizens  *  Sirs, 

Tiz.:  qu  kanal  u-lom  u-aom-tie 

Chu.:  qu  kanal  hu-lom  u-aom-tie 

Liz.:  qu  kanal  hu-lom  u-alom-tSe 

Mar.:  qu  kanal  hu-lom  u-ahom-t$e  * 

Tozzer:  God  on  high  his  cross  his  cross  of  wood 

Lizana:  God  (who  is)  on  high  (will  come)  the  cross 

Martinez:  will  come  from  heaven  (to  us)  the  cross 

Tiz.:  etsah-om  ti  kah-e        u-t§ebal      u-sas-hal  yoqol 

Chu. :  etsah-an  ti  bal-kah-e  u-t$ebal      u-sas-hal  yoqol 

Liz.:  etkah-an  ti  katS-e       u-t§ewal      u-kas-hal  yoqal 

Mar.:  etsah-an  ti  bal-kah-e  u-t§ebal      u-sas-hal  yoqol 

Tozzer:  a  demonstration  to  the  world  with  which  day  breaks  above 

Lizana:  will  show  itself  to  the  world  with  which  was  lighted 

Martinez :  will  be  shown  to  the  world  so  that        be  enlightened  the 

»  The  verb,  to  sing,  is  qai  The  text  is  clearly  kay  which  is  translated  by 
Martinez  as  a  proper  noun. 

*  There  is  a  town  of  this  name  near  Mani. 

'  Lizana  interpolates.    See  his  translation,  p.  129. 

*  Martinez  translates  this  ciudadano  6  el  que  vim  en  el  centra  6  medio  del 
pueblo  (Ticul,  p.  164).  He  notes  that  Tancah  had  been  destroyed  with  Maya- 
pan  many  years  previously. 

*  Martinez  writes,  "  u-ahom-tSe  is  the  tree  of  life,  arhol  de  nuestra  subsist 
tenda  and  wa-om-t£e  is  picotaj  horca^  the  cross  of  Jesus,  his  punishment." 
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Tiz.:  kab-e         yum  3'uni 

Chu. :  kab-e         3rum-e  ut$  3'uni  to 

Liz.:  kab-e         yum  3'uni 

Mar.:  kab-e         yum  ut§  3'uni 

Tozzer:  the  earth,  oh  Father  a  long  time  ago  there  began 

Lizana:  the  earth,  there  will  be 

Martinez:  world,        Sirs,  for  a  long  time   there  has  been 

Tiz. :  mok-tam-ba  3'uni 

Chu.:  mok-tan-ba  ut5  3'uni 

Liz. :  mok-tan-ba  3'uni 

Mar.:  mok-t'an-ba  ut£  3'uni 

Tozzer:  fighting  with  one  another  a  long  time  ago  there  began 

Lizana:  a  division 

Martinez:  political  divisions  for  a  long  time    there  has  been 

Tiz. :  sawinal  ka  tal-on  tl  pul  tSikui 

Chu. :  sawinal  ka  tal-on,  tl  pul  tSikul 

Liz. :  kawinal  ^  ka  tal-om  tl  pul  tSikul 

Mar. :  sawinal  ka  tal-on  tl  pul  tSikul 

Tozzer:  confusion  when  we  came  carrying  the  sign: 

Lizana:  among  the  wills  *  when  is  brought  the  sign  (in  the  future) 

Martinez:  discord 

Tiz. :  quutSmal  ah  qin  winik-e  yum  hun-awat  *  hun 

Chu.:  utSmal-e  ah  qin-i  winik-e        jrum-e  hun-awat  hun 

Liz. :  utSmal  ah  qin  winik-e  3rum  hun-awat  hun 

Mar. :  ut§mal-e  ah  qin  winik-e  3rum-e  him-awat  him 

Tozzer :  at  another  time  the  priest  of  the  men  the  Father  one  quarter  (of)  one 

Lizana :  before  arriving  the  priests,  men  a  quarter  (and)  a 

Martinez :  in  that  time       ye  priests  of  the  idols 

Tiz.:  lub-i     wil  u-tal 

Chu.:  lub-i     wil  u-tal  a-wil-ik-eS  mut-e  u-tlp'll       yetel 

Liz.:  lub-i     wil  u-tal  a-wil-k-e£    mut-e  u-t'ipll       yetel 

Mar.:  lub-i     wil  u-tal  a-wil-k-e£    mut-e  u-tip'il       yetel 

Tozzer:  league  so  that  it  comes  you  will  see  fame  appearing  with 

Lizana:  league  you  will  see  appearing 
Martinez :                                                               quetzal  bird  * 

^  This  reading  of  Lizana  is  doubtless  due  to  the  omission  of  the  cedilla 
under  the  c  making  it  k  instead  of  s. 

^  The  Spanish  is  voluntades. 

^  This  is  literally,  one  gritOf  a  numeral  sufl^  used  to  count  miles  and  quarters 
of  a  league. 

*  The  idea,  as  interpreted  by  Martinez,  is  that  the  quetzal  will  appear  with 
the  Maya  cross  as  it  is  represented  on  the  bas-reliefs  at  Palenque. 
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Tiz.:  ahom>        wil  kab     hun   iaman  htm  tiUqin 

Chu. :  u-aom-tSe  a  ho-hom   kab  hun   iaman  him  tiUqin 

Idz.:  u-aom-tSe  ahom  wll  kab     him   iaman  him  tiaqiii 

Mar. :  u-ahom-tfte  ahom  wll  kab     him   iaman  him  tiUqin 

Tozser:  his  croes  of  wood  illuminate  the  earth  one    south  one  west 

Lizana:  the  cross  illuminate  from  pole  to  pole 

Martinez:  the  Maya  cross  will  illuminate  the  world  in  the  four  cardinal  points. 


Tiz.: 

Chu.: 

Liz.: 

Mar.: 

Tozzer: 

Lizana: 

Tiz.: 

Chu.: 

Liz.: 

Mar.: 

Tozzer: 

Lizana: 

Martinez: 


ahom  Itzamnaqawll: 

ahom  Itzamna  qawll 

ahuom         Itzamna  qawil: 
ahom  Itzamna  qabwil: 

illuminate    Itzamna,Kabwil '; 

(the  worship  of)  vain  gods  will  cease; 


a  yum  Itza 
kasrum  Itza 
kajTum  Itzaa 
kajTum  Itza 
your  father,  Itzas 
your  father,  oh,  Itzas 


tal-el  u-kah 
tal-el  u-kah 
tal-el  u-kah 
tal-el  u-kah 
he  is  coming 
he  is  coming 
they  are  coming 


tal-el  u-kah 
tal-el  u-kah 
tal-el  u-ah 
tal-el  u-kah 
he  is  coming 
he  is  coming 


u      aas-kun 
ka     su-kun 
a       su-kun 
a       su-kun 

your  brother, 
your  brother 
your  brothers 


Tiz.: 

Chu. : 

Liz.: 

Mar.: 

Tozzer: 

Lizana: 


tan  tun-e: 
ah  tan  tun-e: 
tan  tunk: 
ah  tan  kun-e: 


qam  a-wula  ah-meS-ob 

qam  a-wula-ob  ah-meS-ob 

qama  a-wula  ah-u-me&-ob 

qam  a-wula  ah-meS-ob 


place  him  ahead  of  others;  receive  your  guests  the  bearded  ones 
oh,  Tantunites;  receive  your  guests  the  bearded  ones 


Tiz.: 

Chu.: 

Liz.: 

Mar.: 

Tozzer: 

Lizana: 


Uqin 
ah    liqin 

Uqin 

liqhi 
the  east, 
(of)  the  east 


kab-ob 
kab-ob  • 
kab-ob 
kab-ob 

the  villagers 


ah-pul-ob 
ah-pul 
ah-pul 
ah-pul 

the  carriers 

(who  come)  to  carry 


tutSikul 
tutSikul 
tutSikul 
tutSikul 

his  sign 
the  sign  (of) 


1  ahom  from  ahaL 

'  Martinez  has  pointed  out  in  Lizana  (1633  ed.  1883,  f.  4  ob)  the  following 
quotation  in  reference  to  this  place  in  the  text,  ^^Falso  Dios  Ytsmat  vl,  donde 
pusieran  lafigura  de  la  manOy  que  les  servia  de  memoria;  y  dizen  que  alii  le  Uevaban 
lo8  muertoSf  y  enfermoSt  y  que  alii  resucitabarif  y  aanaban  tocandoloa  la  mano,  y 
este  era  el  que  estd  en  la  parte  del  Puniente,  y  assi  se  Uama  y  nombra  Kal  id,  que 
quiere  desir,  mano  obradora.'* 
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Tiz.: 

Chu.: 

Liz.: 

Mar.: 

Tozzer: 

Lizana: 

Tiz.: 

Chu.: 

Liz.: 

Mar.: 

Tozzer: 

Lizana: 

Martinez: 


quyum 
qu-e  yum-e 
qu-eyum 
qu-e  yum 
God  the  Lord 
God 


uoqa 
uoqtL 
uoqtL 
udka 


u-t'an 
u-t'an 
u-fan 
u-fan 


to  arrange    his  word 


qlknale 
kUmale 
klknale 
yiknale 
in  (your)  company, 


tal-el  u-kah 
tf  1-el  u-kah 
tal-el  qa-u-kah 
tal-el  u-kah 
he  is  coming 


(he  is)  gentle  and  pious,  he  is  coming 


qu  ku-tal-el 

qu  ku-tal-el 

qu  ku-tal-el 

qu  kup-tal-el 

God  who  may  come 

(It  is)  God  who  comes, 

u-f  an-ll  u-qin 

u-qln 
u-qln 

u-t'an-il  u-qln 

(to  bring)  order  the  time 

the  new 

to  establish  the  day 


Tiz.: 

Chu.: 

Liz.: 

Mar.: 

Tozzer: 

Lizana: 


ka  ku&-tal-e 
ka  ku§-ta]-e 
kakui-tal-e 
ka  kui-tal-e 

again  living: 
in  our  life:' 


ma  a  sah-t-ik '  yoqol-kab-e  *     yum 

ma  a  sah-t-ik  yoqol-kab-e       ytun-e 

ma  ak  a  sah-t-ik  yoqol-kab-e        ytun 

BUL  ah  sah-t-ik  yoqol-kab-e       yum 

you  do  not  fear  him  above  the  earth  Father, 
you  have  nothing  to  fear  from   the  earth 


Martinez :  of  resurrection 


Tiz.: 

tetfi 

Chu.: 

tet& 

Liz.: 

tetfi 

Mar.: 

tetS 

Tozzer: 

you 

Lizana: 

you 

hunab  qu 
hunak  qu 
hunak  qu 
Hunab  qu 

the  only  God 


tfi'ab-t-i    keen  u^tum-ba 
tS'ab-t-i    kon    uh-tun-bak 
t§ab-t-l     kom  u-uo-tun-bak 
tfi'ab-t-ik  koon  uo-tan-ba 
created     us      good  for  themselves 


you  (are)  the  only  God  (who)  created      us       good 


Tiz. :  u-t'an  qu-e 

Chu. :  u-t'an  qu-e 

Liz.:  u-t'an  qu-e 

Mar. :  u-t'an  qu-e 

Tozzer:  his  words,  God, 

Lizana:  (are)  the  words  of  God  * 


yum 

3rum-e  y(etel)  ah-kan-ul  ka 

3rum 

3rum  ah-kam-ul  ka 

Father  and       the  caretaker  (of)    our 


^  Martinez  suggests  that  this  may  be  read,  a  despertar  6  iluminar  al  mundOf 
He  thinks  the  rendering  given  here  by  Lizana  and  by  the  author  is  more  prob- 
able however. 

2  Martinez  thinks  that  yoqol-kab  is  simply  "  the  earth  "  for  those  who  live 
in  it. 

'  Carrillo  y  Ancona  (1883,  p.  530)  translates  this,  "ya  viene  d  tiempo  de 
nueaira  vida.** 

*  CarriUo  y  Ancona  (1883,  p.  530)  gives  this  as  the  translation  here.  Lizana 
omits  it,  probably  by  mistake. 
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Tiz.: 

Chu.: 

Liz.: 

Mar.: 

Tozzer: 


pi&an  hemak   bin         qam       u-hat5  okan-ti  jrole    U  kaan 

pi&an  hemak   bin         qam       u-batS  okan-ti  yole    tikaan 
souls    he  who  goes  to  receive  very      true        faith  to  heaven 


u-bin       tu-pat&       hewik      u-t§im      ka       qin 


winik-iL^ 


Tiz.: 

Chu.: 

Liz.: 

Mar.: 

Tozzer: 

Lizana:  «. 

Martinez:  porque  es  quefueron  los  indiaSj  en  8U  compafiia  el  dia  de  nuestra  re- 

dwisi&n,  or  sea  cuando  principiemoa  par  la  gracia  division  a  ser  hombres 

nuevamente. 


u-bin       tu-patS       hewak      u-t§im 
goes         ahead         but  begins 


ka       bin  (?)     wlnlk-iL 

our      day  of  men. 


Tiz.: 

ka             wakunto    u-t$ikul 

kanal 

ka 

a  wakunto   ka 

Chu. : 

ka             wakimto    u-t§ikul 

kanal 

ka 

wakunto 

Liz. : 

ka             wakimto    u-t&ikul 

kanal 

ka 

wakunto       ka 

Mar.: 

ka             wakimto    u-t&ikul 

kanal 

ka 

wakunto       ka 

Tozzer: 

We            extol 

hi£f  sign 

on  high, 

we 

extol,            we 

Lizana: 

(Let)  us    praise 

his  sign 

on  high 

(let)  us    praise  it        by 

Tiz.: 

pak-te  helee 

ka 

wakunto 

u 

u-aom-tSe 

Chu.: 

yetel 

tui-om-tfie 

Liz. : 

pak-te  hele 

ka 

wakunto 

yu 

a-om-t§ek 

Mar. : 

pak-te  hele 

ka 

waktmto 

ua-hom-tSe 

Tozzer: 

see  (it)  now 

we 

extol 

his 

5     cross  of  wood 

Lizana: 

seeing  and  adoring  it,      we 

must  praise 

the  cross: 

Tiz.: 

num-te  tah 

u-qe§-ab 

oqol 

helee 

u-hel-tu-pat§ 

Chu.: 

num-te  tab 

uqa§  a 

u-hoqol 

hele 

u-hcl-tu-patS 

Liz.: 

num-te  tah 

uqe§  a 

tSoqol 

hele 

u-hel-tu-pat§ 

Mar.: 

num-te  tah  (tak) 

uqe§  a 

wolah 

hele 

u-hel-tu-pat§ 

Tozzer: 

misery 

it  changed 

discord 

now 

restore 

Lizana: 

falsehood 

in  exchange 

to-day 

will  appear  against 

Tiz.: 

u-ya£       tSeel 

ka 

et  sah-om 

helel 

Chu.: 

u-ya§       tSeel 

kab 

et  sah-an 

belel 

Liz.: 

u-yab       tSeel 

kab 

et  kah-an 

hele 

Mar.: 

u-ya£       tSeel 

kab 

et  sah-an 

hele 

Tozzer: 

the  first    tree      of  the  world; 

a  demonstration 

now 

Lizana: 

the  first    tree      of  the  world 

a  demonstration 

to-day  (is  made) 

*  These  words,  given  only  in  the  Chumayel,  are  an  interpolation  by  the 
copyist  of  the  Chumayel  manuscript. 
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Tiz.: 
Chu. : 
Liz. : 
Mar.: 
Tozzer: 
Litona: 

Tiz.: 

Chu.: 

Liz.: 

Mar.: 

Tozzer: 

Lizana: 

Tiz.: 

Chu. : 

Liz.: 

Mar.: 

Tozzer: 

Lizana: 

Martinez : 

Tiz.: 

Chu.: 

Liz.: 

Mar.: 

Tozzer: 

Lizana: 


tl  bal-kah-e   la  u-t&ikul 

tl  bal-kah-e   U  u-t&ikul 

ti  bal-kfll-he  U  u-t§iqul 

U  bal-kah-e   U  u-t$lkul 

to  the  world:  this  his  sign 

to  the  world:  (there  is  a)  sign  of  a       god  on  high 


hunab  qu  kanal         tal  ome 

hunab  qu  kanal-e 

hunab  qu  kanal 

hunab  qu  kanal 

only  god  on  high 


tal  emel 

come,  lower 


laa  qui  te$ 

Ue  a-qul  teS 

laak  a-qul  teS 

U  a-qul  teS 


ah-ItzaeS  ka 

ah-Itzae  ka 

ah-Itzaao  ka 

ah-Itzae  ka 


all       reverence  you    oh,  Itzas     and 
worship  it  oh,  Itzas      we 


a-qul-te 
a-qul-te 
a-qul-te 
a-qul-te 
reverence 


hele  u-tfiltS-n 

helel  u-t51kul 

hele  u-tdlqlul 

hele  u-tSikul 

now  his  sign, 


qullqul 


reverence 


kanal-e 
kanal-e 
kanal 
kanal-e 

on  high 


kak 

ka 

ka 

ka 

and 


qul-te  to 
a-qul-te  to 
a-qul-te  to 

qul-te 

reverence 

shall  reverence 


qol-ah 
kol-ah 
kol-ah 
wol-ah 


ka  a-qul-te 

ka  qul-te 

ka  a-qul-te 

ka  a-qul-te 


to 


ka 
ka 

good-will:    and    adore  him    our 

good-will :  we  shall  adore  our 


tu 

tu 

tu 

tu 

with 

with 

with 

or  with 

hah-al  qu-e 
hah-al  qu 
hah-al  qak 
hah-al    qu-e 
true       God 
true       God 


hah-U 
hah-il 
hah-ik 
hah-n 

true 
true 
all  your 
true 

heheUe 


now 


Martinez :  heart  or  good  faith 


Tiz.: 

Chu.: 

Liz.: 

Mar. : 

Tozzer: 

Lizana: 

Martinez : 

Tiz.: 

Chu.: 

Liz.: 

Mar.: 

Tozzer: 

Lizana : 


okestaba  u-t'an 

yum-e        okestaba  u-t'an 

okestaba  u-f  an 

okestaba  u-t'an 

oh,  Father:  receive  his  word 

receive  the  word  (of) 


hunab 
hunab 
hunab 
hunab 

only 
the  true 


qu-e 

qu-e  yum-e 

qu-e  yum 

qu-e  3rum 

God 

God 


believe      the  conunandments  ot  the  only  God 


tal-1 
tal-1 
tal-1 
tal-1 
he  came 


kanal  a-wah  fan  ^ 

tl       kaan  a-wah  fan  be 

tl       kaan  a-wah  fan 

tl       kaan  a  wah-f  an-e 

from  on  high  the  conmiandments: 


(who)  comes  from  heaven    to  you  speaks: 


ul-e    kuS-kln 
kuS-kin 

u-e     kui-kln 
kui-kin 
invigorate 
recover 


^  These  two  words  are  difficult  to  translate.    I  suggest  halmah-f  an,  com- 
mandments. 
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Ti«.: 

Chu.: 

Lie.: 

Mar.: 

Tozzer: 

Lizana: 

Ti2.: 

Chu.: 

Liz.: 

Mar.: 

Tozzer: 

Lizana: 

Tiz.: 

Chu.: 

Liz.: 

Mar.: 

Tozzer: 

Lizana: 

Tiz.: 

Chu.: 

Liz.: 

Mar.: 

Tozzer: 

Lizana: 

Tiz. : 

Chu.: 

Liz.: 

Mar.: 

Tozzer: 

Lizana: 


ta-wol-ah 
ka-a-wol-ah 
qa-a-wol-ah 
ka  wol 


Itza 
Itzae 

ahltzae 


your  good-will      Itzas 

your  will  (and  be  one)  of  the  Itzas 


ajMMn ' 

ajMMn 

ahhom 

ahhom 

illuminate 

will  be  enlightened 


wllkab-ti-ob 
wflkab-ti-ob 
wllkab-U-ob 
wllkab-ti-ob 

the  earth  for  them 


o-yan-ftl 


ok-g-lk  ti  yd  itfiil 

ok-s-ik-ob  ti  yol-e  itiil 

ok-k-ik-ob  ti  yol  itfin 

ok-g-ik-ob  ti  yol  itSil  ii-yan-«l 

cause  to  enter  the  spirit  within    its  other 

those  who  beheve  in  to  come 


Qatun  wale  yab  tuba  in  fan 

Qatun-e  yum-e  yoq  tuba  in  fan 

Qutun  yoq  tuba  in  fan 

Qatun  wale  yok  tuba  in  fan 

Katun,  afterwards:  believe  (in)  my  words 

the  age:  Note  if  you  care  (for  what)  I  say  (to  you)f 


ken  Chilam  Balam  ka    in 

ken  Chilam  Balam  ka   in 

ken  Chilan  Balan    kan  in 

ken  Chilan  Balam   ka    in 

I  am  Chilam  Balam  and  I 


9ol-ah 
9ol-ah 
9ol-ah 
9ol-ah 

interpreted 


u-fan 
u-fan 
u-fan 
u-fan 

his  word 


I  charge  Chilam  Balam         your  interpreter;  I  say  (that  which) 


habal 

hahal 

the  true 
the  true 


qu 


yabi 


qu       tu  sin-il-e    yoqol-kab-e 

qu 

qu       tu  sin-il-e    yoqol-kab-e  jrubi 

God    among  all     above  the  earth    to  know 

God 


in  bin 

inbi 

I  go 
ordered 


Tiz.: 

Chu.: 

Liz.: 

Mar.: 

Tozzer: 

Lizana: 


hunak 
hunak 
hunak 
hunak 
many 


3uk  ti  kab. 
3uk  ti  kab-e. 
3uk  ti  kah. 
3uk  ti  kah-e. 

portions  of  the  pueblo. 


porque  dello   sea  el  mundo  sahedor. 


^  The  text  from  here  to  the  end,  according  to  Martinez,  forms  the  '*  esoteric 
Maya  invocation  at  the  end  of  the  Katuns." 
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Free  Translation 

The  Prophecy  of  Chilam  Balam,  the  singer  of  Cawich  Chen  of 
Mani.  In  the  Katun  beginning  in  Ahau  13,  the  Itzas  were  in 
Tancah  at  this  time.  Oh,  Father,  the  sign  of  the  only  God  on  high 
is  the  cross,  the  wooden  cross.  This  will  be  shown  to  the  world  so 
that  the  world  will  be  enlightened.  Oh,  Father,  a  long  time  ago, 
there  began  wranglings  and  confusion  when  we  came  bringing  the 
sign.  At  another  time,  the  priest  of  the  Indians  arrived.  From  a 
quarter  of  a  league  away  you  will  see  fame  coming  with  the  cross 
lighting  up  all  parts  of  the  world,  also  Itzanma  Kabwil.  Your 
Father,  oh  Itzas,  is  coming.  Your  brother  is  coming.  Place  him 
ahead  of  all.  Receive  your  guests,  the  bearded  men,  the  villagers 
from  the  East,  the  bearers  of  the  sign  of  God,  the  Father.  The 
Lord  is  coming  in  your  company  to  promulgate  his  command- 
ments. He  is  coming  to  arrange  the  day  of  resurrection.  You  do 
not  fear  him  who  is  above  the  earth.  Oh,  Father,  you  are  the  only 
God  who  created  us.  Good  are  the  commandments  of  God,  the 
Father,  the  caretaker  of  our  souls.  He  who  accepts  the  true  faith, 
goes  upwards  to  heaven.  Our  time  has  come  (?).  We  extol  his 
sign  above,  we  extol  it  by  looking  at  it,  we  extol  his  cross.  In  ex- 
change for  misery  and  discord  restore  the  first  tree  of  the  world. 
Show  this  now  to  the  world,  the  sign  of  the  only  God  on  high.  You, 
oh  Itzas,  reverence  all,  reverence  the  one  on  high,  reverence  with 
true  good-will  and  worship  him,  our  true  God.  Now,  oh  Father, 
receive  the  commandments  of  the  only  God  who  came  from  on 
high.  Invigorate  your  good-will,  oh  Itzas,  the  earth  is  enlightened. 
The  spirit  enters  in  another  Katun.  Believe  my  message.  I  am 
Chilam  Balam.  I  interpreted  the  commandments  of  the  true 
God  among  all  the  places  of  the  earth.  I  go  to  all  parts  of  the 
country. 

LizANA  Translation 

*'La  interpretacion  es  esta  muy  &  la  letra  y  sentido." 
'^En  el  fin  de  la  decima  tercia  edad  estando  en  su  pujanza  Ytza 
y  (la  ciudad  nombrada)  Tancah,  (que  estd  entre  Yacman  y  Ticha- 
quillo,  que  oy  se  llama  Ychpaa,  que  es  fortaleza  o  Castillo)  vendra 
la  sefial  de  Dios  que  estA  en  las  alturas,  y  la  Cruz  se  manifestaril 
ya  al  mundo  con  la  qual  el  orbe  fue  alumbrado,  avrd  division  entre 
las  voluntades  quando  esta  sefial  sea  trayda  en  tiempo  Venidero, 
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los  hombres  Sacerdotes  antes  de  Uegar  una  legua,  y  aunque  un 
quarto  de  legua  no  mas  vereis  la  Cruz  que  se  os  aparecerd  y  os 
amanecerd  de  Polo  a  Polo,  cessard  luego  el  culto  de  vanos  dioses  ya 
vuestro  padre  viene  o  Ytzalanos,  o  Tantunites  ya  viene  un  her- 
mano,recibid  a  vuestros  guespedes,  guespedes  barbados  del  Oriente 
que  vienen  a  traer  la  sefial  de  Dios,  Dios  es  que  nos  viene  manso  y 
poderoso,  ya  viene  la  nueva  de  nuestra  vida.    No  teneis  que  temer 
del  mundo  tu  eres  Dios  unico  que  nos  criaste,  eres  Dios  amigable 
y  piadoso,  ea  ensalcemos  su  sefial  en  alto  ensalcemosla  para  adorarla 
y  verla,  la  Cruz  emos  de  ensalgar  en  oposicion  de  la  mentira  se 
aparece  oy  en  contra  del  arbol  primero  del  mundo,  oy  es  hecha  al 
mundo  demonstracion,  sefial  es  esta  de  un  Dios  de  las  alturas,  esta 
adorad  o  gente  Ytzalana,  adoremosla  con  voluntad  recta  adoremos 
al  qiie  es  Dios  nuestro  y  verdadero  Dios,  recibid  la  palabra  de  Dios 
verdadero  que  del  cielo  viene  el  que  os  habla  cobrad  juizio  y  ser  los 
de  Ytza  los  que  creyeren  seran  alumbrados  en  la  edad  que  estA  por 
venir  mirad  si  os  importa  lo  que  os  digo  y  advierto,  y  encargo  yo 
vuestro  interprete  y  maestro  de  credito  Balam  por  nombre.^    Y 
con  esto  dixe  lo  que  Dios  verdadero  me  mando,  porque  delio  sea  el 
mundo  sebedor." 

5.    CHILAM  BALAM  DE  CHUMAYEL 

Passage,  p.  77,  78 

This  text  is  to  be  found  in  the  original  docimient  (Gordon,  1913) 
on  p.  77, 78.  The  translations  printed  here  are  to  be  found  in  Brinton 
(1882,  p.  180,  181)  and  in  Martinez  Herndndez  (1910).  This  pas- 
sage is  given  to  show  the  differences  in  the  two  translations  of  the 
same  text.  The  original  is  obviously  incorrect  in  several  places,  in 
one  of  which  Brinton  changes  it  to  read  in  one  way  and  Martinez 
to  read  in  another.  A  second  point  should  be  noted,  the  difference 
in  the  translation  of  proper  names.  Martinez  makes  a  proper 
name  of  words  which  are  translated  by  Brinton.  This  text,  there- 
fore, illustrates  some  of  the  difficulties  met  with  in  rendering  the 
ancient  Maya  into  English.  For  purposes  of  verification  I  have 
added  the  Spanish  translation  of  Martinez. 

^  From  here  to  the  end,  the  translation  of  Carrillo  y  Ancona  (1883,  p.  532) 
reads  as  follows:  "  Y  con  esto  he  acahado  de  dear  lo  que  el  Dios  verdcidero  me 
mandd  para  que  lo  oiga  el  mundo. ^^ 
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Kan    Ahau  u-qaba  Qaton  utS-kl       u-slh-il-ob 

Brinton:     (The)  4th  Ahau   (was)  the  name  (of)  the  Katun  took  place  the 

births 
Martinez :  Four  Ahau  is  called  the  Katun         in  which     were  bom 


pawaha  ^  en ' 

Brin. :         were  taken  possession     of 
Mar. :         the  Pawah  they 


kuh  u-y-ahau-ob: 

the  towns     by  the  rulers: 

began  the  rulers  of  the  years: 


oS-(la)-hunte 
Brin. :  (It  was)  the  13th 
Mar. :  13  periods  of  the 

u-qaba-ob 

Brin. :  (were)  their  names 
Mar. :  they  were  called 


tl        Qatun       lik  u-tepal-ob      lai 

Katun       in  which       they  ruled      these 
Katun       thus  elapsed*         thus 

tamuq   u-tepal-ob  lae. 
while     they  ruled, 
in  the  course  of  time. 

ahau  u-qaba  Qatun  em-kl-ob 

Brin. :  (The)  4th  Ahau  (was)  the  name  (of)  the  Katun  in  it  they  arrived 
Mar. :  (The)  4th  Ahau  (was)  called        the  Katun         in  which  they  arrived 

noh-he-mal  3'ee-mal  u  qaba-ob  lae. 

Brin. :  the  great  arrival         the  less  arrival  as  they  are  called. 

Mar. :  the  great  descent,       the  small  descent,       they  were  called  thus. 


0£  la  hunte 
Brin. :  (It  was)  the  13th 
Mar. :  13  periods  of  the 


tl        Qatun      lik  u-tepal-ob    liku- 

Katun       in  which       they  ruled    in  which 
Katim       thus  elapsed         thus 


qaba-tik-ob         til  walak  u-kut-ob  lae  *  oSlahun 

Brin. :  they  took  names  at  that  time    while   they  resided        here  in  the  13th 
Mar.:  they  were  called  at  that  time  they  took  root  13  periods 

kut  hi  u-kut-ob  lae. 

Brin. :  the  residence  was  continued   they  resided  here. 
Mar. :  lasted  their  permanency. 


Ahau     u-Qatim-il   ut$-kl  u-kaSan-tlk-ob 

Brin. :  (The)  4th     Ahau     Katim  (then)  took  place      the  search 

Mar. :  In  the  4th    Ahau     Katun  it  happened  that  they  found 

'  Brinton  writes  this  pat§-ah  u  kah. 

^  Martinez  changes  this  to  em-kut$. 

'  In  several  places  Martinez  has  translated  tepalob  in  two  ways.  In  the 
translation  line  by  line  he  translates  the  word  as  gobemaron  whereas  in  his 
version  given  as  a  whole  he  translates  it  as  transcurrieron.  In  his  line  by  line 
translation  this  sentence  reads,  Trece  periddos  dd  katun^  asi  gobemaron;  asi  ae 
llamaron  mientras  gobemaron.  The  Martinez  translation  given  here  follows 
that  given  by  him  on  p.  35-38  (1910). 

*  This  word  is  crossed  out  in  the  original  MS. 
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u-Ghich'eeii  Itzae.  Tli  ti^-Uiuuibi  makail-tl-ob 

Brin. :  for  Chichen  Itxa.    At  that  time  they  were  improved  marvelously 

Mar. :  Chichen        Itza.    There  was  modified  their  religion 


tamen 

u-yum-oobe: 

kanauk 

Ituj-ki-ob 

Brin.:  by 

the  fathers: 

in  four  divisions 

they  went  forth 

Mar.:  by 

their  Lords: 

four  tribes 

set  out 

kan-auknl-kab  u  qab«-ob.  Llqul       ti  liqln 

Brin. :  the  four  territories       which  were  called.        From      the  east  of 
Mar.:  Cantsuculcabes  called.  From      the  east  aide 

Qin-kolah-peten      bini  him   9ukL  Kul  Saman 

Brin. :  Kin  Cola  Peten        came  torth     one    division.      From  the  north  of 
Mar. :  to  Kin  Cola  Peten  went  one    tribe.  To  the  sacred  north 

nakok-ob     hoq  hun     9uk[k]i. 

Brin. :  Nacocob       came  forth     one      division. 
Mar. :  ascending     set  cfUt  one      tribe. 

Heifi  hoqi  him   sukl-e     hol-tim  Snymia 

Brin.:  Came  forth  one    division  (from  the)  gate  of  Zuyuua 

Mar. :  This  other  set  out  one    tribe        (from  the)  entrance  of    Zuyuah 

tl  tSiqin.  Hoqi  him    3u[k]kl-e    kan  heq 

Brin. :  to  the  west.      Came  forth    one    division      from  Can  hek 
Mar. :  to  the  west.      Went  one    tribe  to  the  place  ot  the  four 

ui3y  bolonte  ui3  u-qaba  u-luumll  lae. 

Brin. :  the  mountains,  the  nine  mountains  (as)  is  called   the  land. 

Mar.:  hills,  that  of  the  nine  hills  was  called       their  land. 

Kan  Ahau    u-Qatim-il  utS-kl  u-pa3ral-ob 

Brin. :  (The)  4th  Ahau  Katun  then  took  place     the  calling  together 

Mar. :  (The)  4th  Ahau  Katim  it  happened  that  they  were  caUed 

tu  kan-3iik-[k]ii-ob    kan-3uk-kul-kab    u-qaba-ob.  [Ka 

Brin. :  of  the  four  divisions,  the  four  territories  as  they  were  called. 
Mar. :  the  Cantsuciles  the  Cantsuculcabes  called.  When 

emi-ob  tl  3rum-tal-ob.l^ 

Briu.: 
Mar. :  they  arrived  there  (they  were  received)        as  Lords. 

Ka      emi-ob  tu  Chlch'een  Itzae,    ahltza      tun  u-qaba-ob. 

Brin. :  And     they  arrived  at  Chichen  Itza,    men  of  Itz»  they  were  called. 
Mar. :  When  they  arrived  at  Chichen  Itza,     the  Itzas       they  were  called. 


^  The  words  within  the  braces  are  omitted  in  the  Berendt  copy  of  the  MS 
which  was  used  by  Brinton. 
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OSlAhimte  ti  Qatun     lik  u-tepal-ob-i        ka 

Brin.:  [It  was  the]  13th  Katun     in  which     they  ruled  then 

Mar.:  Thirteen  periods  of  the     Katun     thus  elapsed  and 

okl  tt-qehan-t'an-ob-1     tismen     Hun  nak  keeli      ka 

Brin. :  were  introduced      the  plottings  by  Hunnac  Ceel        and 

Mar.:  took  place  the  treachery  of  Hunac  Ceel  and 

paii(pai^)        u-kab-ob.  Kabini-ob  tan 

Brin. :  were  destroyed    the  territories.       Then  they  went    in  the  midst  ot 
Mar. :  was  abandoned   their  towns.  And  they  went      to  the  wUdemess 

yol-tfie         tan  Suluk-mul    u-qaba.       KanAhau 

Brin. :  the  forests    in  the  midst  of    Xuluc  mul   so  called.     (The)  4th  Ahau 
Mar. :  forest  to  a  place  Xuluc  mul    called.         In  the  four  Ahau 

u-Qatun-il  ut$-kl  yawat       piSan-ob-i. 

Brin. :  Katim         (then)  took  place    singing      for  their  happiness. 
Mar. :  Katim        took  place  the  cries   of  the  blessed. 

OSlahunte  ti  Qaton     lik  u-tepal-ob-i       yetel 

Brin. :  (It  was  the)  13th  Katum    in  which   they  governed  and  (had) 

Mar.:  Thirteen  periods  of  the    Katum    thus  elapsed  with 

u-numya-ob-i.   WaSak  Ahau  u-Qatun-il  utS-kl 

Brin. :  heavy  labor.      The  8th  Ahau  Katun       thus  it  took  place  (that) 

Mar. :  their  exile.  In  the  eight    Ahau  Katun       thus  it  took  place 

yulel-ob  3rala-ob  ahltza  u-qaba-ob 

Brin.:  there  arrived     the  remainder    of  the  Itza  men  as  they  were  called; 
Mar. :  arrived  the  remainder    of  the  Itza  men      so  called 

ka  ul-ob  tii      kawalak  u-tepal-ob 

Brin.:  then  they  arrived;       and    about  that  time    they  governed 

Mar.:  as  soon  as       they  arrived  they  took  root 

Chakanputune.      OSlahun  Ahau     u-Qatun-il     u-heo'-k-ob 

Brin. :  Chakanputun.         In  the  13th        Ahau     Katun  founded 

Mar. :  at  Chakanputun.     In  the  thirteen  Ahau     Katun  they  founded 

kah  Mayapan      Maya  winik      u-qaba-ob. 

Brin. :  the  city  of  Mayapan      the  Maya       men        those  called. 

Mar. :  the  pueblo  of       Mayapan      Maya  men        they  were  called. 

WaSak  Ahau       paS-kl  u-cab-ob-i     ka 

Brin. :  (In  the)  8th  Ahau       were  destroyed        the  towns       then 

Mar.:  (In  the)  eight        Ahau       were  abandoned      the  towns      and 

wektSabi^  Upeten  tulakaL   Wak  Qatun-i 

Brin. :  they  were  driven  out    of  the  province    whoUy.    (In  the)  6th   Katun 
Mar. :  they  disappeared  from  the  region  whole.      (In  the)  six    Katun 

^  The  original  text  has  wek  tSa  hi.     Brinton  has  wak  tiUi  bi. 
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pai-kl-ob  ka   hawl  u  Maya       qaba-ob. 

Brin.:  they  were  destroyed  and  it  was  ended  with  Maya  those  called. 
Mar. :  they  were  dispersed  and     they  ceased    Maya  calling  themflelvvt* 

Buliik  Ahau       u-qaba      u-Qattin-il     hau-kl 

Brin.:  (It  was  the)  11th       Ahau  Katun.  in  which  it  ended 

Mar. :  In  the  eleven  Ahau  Katun  they  ceased 

u-Maya  qaba-ob.  Maya  winik-ob   Chrlstlano 

Brin. :  with  Mayas     those  called.  The  Maya    men  Christians 

Mar. :  Maya  calling  themselves.      Maya  Indians     Christians 

u-qaba-ob  tulakal  u-kutS-kabal  3oma  San  Pedro 

Brin. :  were  called  all  came  under  control  of  Saint  Peter 

Mar. :  they  called  (now)  all  those  of  the  province,  sons     of  Saint  Peter 

yetel  Rey  ah-tepal-e. 

Brin.:  and  the  king       the  rulers. 
Mar.:  and  the  king       his  Majesty. 

Martinez  Translation 

''El  cuarto  ahau  se  denomina  el  katun  en  que  nacieron  los  Pauah. 
Comenzaron  los  regentes  de  los  afios.  Trece  perfodos  del  kntun; 
asi  transcurrieron;  ^  asi  fueron  designados  en  su  transcurso.  El 
cuarto  ahau  se  llama  el  kaiun  en  que  llegaron :  la  gran  bajada,  la 
pequena  bajada,  asf  fueron  designadas.  Trece  perfodos  del  katun; 
asf  transcurrieron;  asf  fueron  designados,  alll  se  radicaron;  trece 
perfodos  dur6  su  permanencia.  En  el  katun  cuarto  ahau  sucedi6 
que  hallaron  Chich^n  Itzd.  Allf  fu^  compuesto  lo  divino  en  ellos 
por  sus  seiiores.  Cuatro  tribus  salieron  llamadas  'cantzuculcabes.' 
La  tribu  de  lado  oriente  se  dirigi6  d  Kin-colah-pet^n.  Al  sagrado 
norte,  ascendiendo,  sali6  una  tribu.  Esta  otra  tribu  sali6  de  la 
entrada  de  Zujoiah  al  poniente.  Una  tribu  sali6  hacia  el  lugar  de 
los  cuatro  cerros.  La  de  los  nueve  cerros  se  llama  la  tierra  de  ellos. 
En  el  katun  cuarto  ahau  sucedi6  que  fueron  llamados  los  cantzuciles, 
apellidados  cantzuculcabes.  Cuando  llegaron  fueron  aceptados  como 
seiiores  de  la  tierra.  Cuando  llegaron  A  Chich^n  Itzd,  se  llamaron 
Itzaes.  Trece  perfodos  del  katun,  asf  transcurrieron  y  tuvo  lugar 
la  traici6n  de  Hunac-Ceel.  Y  fueron  abandonados  sus  pueblos,  y 
fueron  A  los  bosques  desiertos  A  un  lugar  llamado  Xuluc-mul.    En 

*  It  has  already  been  noted  that  the  translation  given  by  Martinez  when 
he  is  translating  line  by  line  differs  in  several  places  from  the  translation  he 
gives  as  a  whole.    The  latter  is  more  free  in  several  places. 
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el  katun  cuarto  ahau  tuvo  lugar  el  llanto  de  los  bienventurados. 
Trece  perfodos  del  katun  transcurrieron,  inclusive  el  periodo  de  sus 
padecimientos.  En  el  katun  octavo  ahau  Uegaron  los  Uamados 
restos  de  los  Itza:  luego  que  Uegaron  se  radicaron  en  Chakanputun. 
En  el  katun  trece  ahau  fundaron  el  pueblo  de  Mayapan;  se  llama- 
ron  mayas.  En  el  octavo  ahau  fueron  abandonadas  las  poblaciones 
y  se  esparcieron  por  toda  la  regi6n.  En  el  sexto  katun  fueron  dis- 
perses y  dejaron  de  llamarse  mayas.  En  el  katun  once  afiau  cesaron 
de  llamarse  mayas.  Indios  mayas  cristianos  se  llaman  hoy  todos 
los  de  la  provincia,  hijos  de  San  Pedro  y  de  S.  M.,  el  Rey  de 
Espafia.*' 
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PART  III 

AN  APPRAISEMENT  OF  WORKS 
RELATING  TO  THE  MAYA  LANGUAGE 

INTRODUCTION 

In  the  Bibliography  (Part  IV)  there  are  listed  over  700  diflferent 
works,  not  including  second  editions,  on  or  in  the  Maya  language 
or  referring  to  it  in  some  way.  It  should  be  understood  that  the 
language  in  question  is  that  dialect  spoken  in  the  peninsula  of 
Yucatan  and  not  the  Maya  linguistic  stock  which  covers  a  far 
more  extended  area. 

The  large  number  of  books  and  manuscripts  dating  from  the 
earliest  days  of  the  Conquest  and  continuing  down  to  the  present 
time  indicates  the  interest  taken  in  this  field. 

This  Appraisement  of  the  works  mentioned  in  the  Bibliography, 
it  is  hoped,  will  serve  as  an  aid  to  those  who  desire  some  idea  of 
the  relative  value  of  the  works  listed  under  the  various  headings. 

HISTORY  OF  MAYA  LINGUISTIC  RESEARCH 

Writers  of  the  xvi,  xvii,  xviii  Centuries.  The  history  of 
early  research  in  the  Maya  language  centers  around  the  names  of 
nearly  all  the  authors  of  the  Church  who  were  in  Yucatan  in  the 
XVI,  XVII,  and  xviii  centuries.  According  to  instructions  from  the 
Holy  See  each  priest  was  to  learn  the  language  of  the  country  and 
was  to  teach  and  to  preach  to  the  natives  in  their  own  languages.^ 
The  priests  saw  at  once  that  a  phonetic  transcription  of  the  lan- 
guages was  necessary.  They  accomplished  this  with  no  small  suc- 
cess so  that  books  are  found  written  in  the  native  languages  but 
with  Spanish  characters  soon  aft^r  the  appearance  of  the  first 
white  men.    In  fact,  the  first  books  printed  in  America  were  trans- 

^  See  Gomez  de  Parada,  1722.  The  titles  of  all  books  referred  to  by  author 
and  date  are  given  in  full  in  Part  iv. 

ISO 
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lations  of  the  Catechism  and  sermons  m  the  Nahiiatl  language  of 
Mexico. 

Landa  (1864,  p.  94),  the  second  Bishop  of  Yucatan,^  writing  be- 
tween 1561  and  1566,  states  that  priests  were  sent  to  Yucatan  from 
Guatemala  and  from  Mexico  and  that  they  established  themselves 
at  Campeche,  founded  in  1541,  and  at  Merida,  founded  one  year 
later,  under  the  protection  of  the  Adelantado  and  of  his  son,  both 
called  Francisco  de  Montejo.  A  monastery  was  built  at  Merida 
and  the  priests  occupied  themselves  with  learning  the  Maya 
language  which  was  difficult.  Juan  de  Herrera  was  probably  the 
first  teacher  of  Maya  written  in  the  Spanish  characters.* 

Villalpando  is  the  first  Maya  scholar  as  well  as  the  first  author 
of  works  in  Maya.  Landa  writes  "£I  que  mas  supofuefray  Luis  de 
Villalpando  que  comengo  a  saberla  por  senas  y  pedrezudas  y  la  reduxo 
a  alguna  manera  de  arte  y  escrivio  una  dodrina  Christiana  de  aqueJla 
lengua.^^ ' 

Starting  with  Villalpando,  *'eZ  prdto-lingilista  Maya,^  *  there  is  a 
constant  succession  of  priests,  both  Spanish  and  native  bom,  who 

^  Carrillo  y  Ancona  (1892-95,  p.  318)  writes  in  this  connection,  ^^El  lUmo 
Sr.  Landa  es  en  realidad  el  quinlo  Obispo  de  Yucatan,  y  si  suele  contdrse  le 
camo  segundoy  es  solo  con  respecto  d  la  segunda  Spoca  de  la  historia  de  esta 
Didcesis," 

*  Ck)golludo  ri688,  lib.  v,  cap.  v)  writes  in  this  connection,  "  Fray  luan  de 
Herrera,  aunque  Lego,  era  muy  habil,  sabia  escribir  bien,  caniar  canto  Uano,  y 
organOf  y  aprendiendo  la  lengua,  se  ocupdba  en  ensenar  la  Doctrina  Cristiana  d  los 
Indios,  y  en  especial  d  los  ninos.  Para  poder  mejor  lograr  su  deseo  en  estos  exer- 
cicioSf  puso  forma  de  Escuela,  donde  acudian  todos  los  muchachos,  dandolos  sus 
padres  con  mucho  gusto  y  voluntadf  aprehendian  las  Oraciones,  y  a  muchos  ensehb 
a  leer,  escribir,  y  caritar.'* 

'  Garcia  Cubas  (1888-91,  v.  1,  p.  xv)  speaks  of  Villalpando  in  the  following 
words:  '*En  1646  Uegaron  directamente  de  Espana  d  la  peninsida  algunos  religi- 
osas  franciscanos  con  el  P.  Fr.  Luis  de  Villalpando,  d  fin  de  afianzar  la  conquista 
por  medio  de  la  persuasiva  y  padfijca  predicacidn  evangilica.^* 

Lizana  (1633,  ed.  1893,  p.  47  6b.)  writes  in  describing  Villalpando,  **  A  io  giioZ 
le  ayudaban  con  gran  cuidado  sus  companeros  Fray  Melchor  de  Benavenle,  y  Fray 
Angel  Maldonado,  que  eran  Sacerdotes,  y  Fray  Juan  de  Herrera  Lego  de  la  Pro- 
vincia  de  los  Angeles  ensenaba  la  doctrina  Christiana  a  los  Indios,  y  en  particular 
a  los  ninos,  poniendoles  escuela,  y  ensefiandoles  a  leer,  escribir,  y  cantor  canto 
Uano,  y  organo,  que  todo  esto  sabia  el  santo  baron  Lego,  Fr.  Juan,  aunque  su 
estado  era  de  Lego,  y  con  tan  santos,  y  solic)tos  trabajadores,  etc." 

*  Carrillo  y  Ancona  (1870;  ed.  1872,  p.  148)  writes,  *'  Villalpando,  pues,  debia 
ser  y  fu4  en  realidad,  como  vamos  d  ver,  el  proto-linguista  maya,  esto  es,  el  que 


HISTORY  OF  MAYA  LINGUISTIC  RESEARCH         141 

devoted  themselves  to  the  study  of  the  Maya  language,  writmg 
grammars,  collecting  vocabularies,  and  translating  the  Doctrina 
into  Maya  in  addition  to  writing  sermons  in  the  native  language.^ 

After  Villalpando  the  first  author  of  importance  is  Bishop  Diego 
de  Landa  whose  work  entitled  Reladdn  de  las  coaaa  de  Yucatan, 
written  between  1561  and  1566,  has  contributed  more  to  Maya 
research  than  any  other  single  book.  From  this  a  start  was  made 
in  deciphering  the  Maya  hieroglyphic  writing.  Little  is  known 
regarding  the  linguistic  work  of  Landa.  He  was  probably  the  first 
to  open  a  school  for  teaching  Maya  to  the  priests  in  the  Monastery 
of  San  Antonio  at  Izamal.  Cogolludo  (1688,  lib.  v,  cap.  xiv)  writes 
"£t  que  mas  presto ,  y  con  mayor  perfeccion  la  supo,  fue  el  bendito 
Padre  Fr.  Diego  de  Landa,  de  quien  se  dize  (no  sin  admiracion)  que 
d  pocos  dias  la  hablada,  y  predicaba,  como  si  fuera  su  lenqua  nativa.** 

Solana,  who  was  in  Yucatan  from  1560  to  his  death  in  1600,  is 
the  author  of  the  first  dictionary  (1580)  which  has  come  down  to 
us.  Ciudad  Real,  who  died  in  1617,  is  famous  for  his  Gran  Calepino 
in  six  volumes  on  which  he  was  at  work  for  40  years. 

Caspar  Antonio  Xiu,  Sanchez  de  Aguilar  and  Carlos  Mena  are 
some  of  the  natives  of  Yucatan  who  are  authors  of  works  in  the 
Maya  language.^ 

aparece  el  primero  al  {rente  de  los  que  esiudian  el  idioma  yucatecOf  y  al  frerUe  del 
caUUogo  de  los  eecritores  que  cuenla  la  civilizacion  en  este  mismo  idioma.** 

Torquemada,  cited  by  Cogolludo  (1688,  lib.  vi.,  cap.  xii)  writes  **Que  por 
ser  (el  P,  ViUalpando)  el  primero  que  eupo  la  lenqua  deetos  naturalee,  y  que 
la  predicd  con  exemplo  de  esaencial  ReligioeOf  es  digno  de  etema  memoria." 

The  importance  of  Villalpando  is  shown  by  the  fact  that  he  is  the  only 
author  on  Maya  mentioned  by  Sobron  (1875). 

^  For  excellent  accounts  of  these  authorities  and  their  work,  see  Carrillo  y 
Ancona  (1870;  ed.  1872). 

'  Carrillo  y  Ancona  (1870;  ed.  1872,  p.  167-168)  gives  an  interesting  ac- 
count of  another  author  of  about  this  time.  He  writes,  **El  cHUbre  Fr,  Ber- 
nardino de  VcUladolid  .  .  .  vino  d  Yucatan  siendo  aun  mas  j&ven,  por  el  atfio  de 
i^S4f  y  8U  aficion  al  estudio  de  la  lenqua  maya  era  como  un  delirio,  una  verdadera 
paaion.  AUd  por  loa  ahoa  de  1641  6  164^^  ee  celebraron  unas  funcionee  liierariae 
6  ados  en  d  convento  mayor  de  San  Francisco  de  esta  ciudad  de  MMda,  pues 
siquiendo  el  uso  laudable  de  las  universidades  y  coleqios  de  Europa,  ya  de  algunos 
afios  atras  acostumbraba  celebrarse  aquellas  funciones  en  Yucaian  en  las  cdtedras 
de  hs  PP.  franciscanos.  Por  aquella  ocasion,  puesj  Fr.  Bernardino,  ya  tan  dis- 
Hnquido  y  profunda  escolarf  como  perfecto  gramdtico  y  orador  del  idioma  indigena 
de  su  nueva  patria,  con  anuencia  del  superior  de  la  &rden,  el  R.  P,  Fr,  Antonio 
Ramirez;  y  del  profesor  de  lenqua  yucaieca,  el  P.  Fr.  Diego  Perez,  de  Mirida, 
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Padres  Coronel,  San  Buenaventura  and  Beltran  de  Santa  Rosa 
should  be  mentioned  for  their  excellent  work  on  the  Maya  gram- 
mar.^ Notice  should  also  be  made  of  the  unknown  authors  of  the 
Motul  and  San  Francisco  dictionaries.  The  work  of  this  early 
time  has  hardly  been  equalled  either  in  quantity  or,  in  some  re- 
spects, we  may  add,  in  quality. 

One  other  writer  of  these  early  centuries  deserves  special  men- 
tion, Andres  de  Avendano.  He  is  the  author  of  a  mast  important 
Relaci&n  (1696)  which  is  fortunately  extant.  The  list  of  his  linguis- 
tic works  is  a  long  one.  These  have  all  disappeared.  I  pass  over 
the  names  of  many  others  of  the  early  writers  on  Maya  subjects 
whose  works  are  listed  in  the  Bibliography.  Mention  is  made 
of  these  early  efforts  under  the  discussion  of  the  Maya  grammars, 
vocabularies,  sermons,  the  Catechism,  etc.  A  glance  at  the  list  of 
works  which  are  now  known  only  by  name  (p.  151)  shows  the 
fertility  of  Maya  research  in  the  xvi,  xvii,  and  xviii  centuries. 

There  follows  a  note  on  the  most  important  modern  authors  in 
the  field  of  Maya  linguistics  with  a  short  account  of  their  work.  A 
detailed  list  of  their  manuscripts  and  books  will  be  found  in  the 
BibUography. 

Padre  Joaquin  Ruz.  He  was  bom  in  Merida  in  1785  and  died 
in  1855.  He  was  the  first  modern  author  of  works  on  Maya.  He 
was  a  Franciscan  and  the  most  fertile  writer  on  Maya  subjects. 

concibid  y  ejecutd  el  pensamiento  feliz  de  sostener  un  acto  literario  en  lengua  maya, 
recdzando  asi  el  grande  mSriio  que  en  eUa  con  su  continuo  estudio  habia  encontrado. 
AdemaSf  al  par  de  las  tSsis  literario-teoldgicas  que  sostuvo  el  cHehre  actuante,  puso 
una  muy  notable  para  la  filologla^  redvcida  d  proponer:  que  el  languaje  6  texto 
hihlico  podia  vertirse  en  toda  su  exacHtud  caracterlstica  al  idioma  maya,  de  modo 
que  lo8  lugares  dif Idles  de  las  Sagradas  Escriiuras  podian  declararse  d  la  letra  en 
esta  lengua. 

Al  principiar  una  funcion  tan  extraordinaria  y  notable  como  esta^  y  d  que  en 
pos  de  los  hombres  de  letrasfu4  atraida  una  gran  rmdiitud,  asi  por  la  singtdaridad 
del  casOf  como  por  la  facUidad  de  su  inteligencia,  pues  el  idioma  maya  es  vulgar 
entie  todas  las  closes  sociales  del  pais,  Fr.  Bernardino  se  presenta  con  las  enter^a 
y  la  modestia  de  un  verdadero  sabio,  y  pronuncia  un  discurso  hrillante  y  sdlido 
(lldstima  que  no  se  hubiese  conservadol)  original j  Ueno  de  propiedad  y  belUza,  en 
idioma  yucateco. 

Lkis  r&plicas,  Uis  solucioneSy  la  conferencia  toda^  juk  en  el  mismo  idioma,  que- 
dando  todos  los  concurrentes  llenos  de  complacencia  y  admiracion.** 

*  The  relative  merit  of  their  works  has  been  discussed  exhaustively  in  Part  I 
(p.  9). 
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Carrillo  y  Ancona  (1870;  ed.  1872,  p.  172-179)  and  Sosa  (1884,  p. 
942-948)  give  short  accounts  of  his  life.  The  former,  quoted  also  by 
Sosa  (p.  944),  most  truthfully  expresses  the  number  of  the  works 
by  Ruz  when  he  writes,  '^Ninguno  de  los  escritores  de  la  lengua  maya 
se  presenta  con  tan  considerable  nuniero  de  volumenes,  debidos  d  su 
incansable  y  sdbia  pluma,  como  el  R.  P,  Fr,  Joaquin  Ruz^  que  hizo 
verdaderamente  sudxir  la  prensa  con  la  edicion  de  sua  obras  en  el 
primer  ierdo  del  aiglo  adualt  y  predsamente  cuando  era  para  el  pais 
una  cosa  rara  la  pyblicacion  de  un  lihroJ^ 

The  writings  of  Ruz  are  of  little  value  from  the  standpoint  of 
the  study  of  Maya  linguistics.  He  did  his  best  to  revise  the 
language  so  that  it  conformed  as  far  as  possible  with  Latin  stand- 
ards. Brinton  (1900,  p.  212)  writes  in  this  connection,  "His  style 
has  however  been  severely  criticized  by  almost  all  competent 
scholars  as  impressing  on  the  native  language  grammatical  forms, 
terms  of  expression,  and  compounds,  foreign  to  its  history  and 
character.  Ruz  was  well  aware  he  was  making  these  innovations, 
but  claimed  they  were  called  for  to  elevate  and  develop  the  powers 
of  the  Maya.*' 

Juan  Pig  Perez.  He  was  born  in  Merida  in  1798  and  died  in 
1859.  He  was  the  first  modem  Maya  scholar.  Carrillo  y  Ancona 
(1870;  ed.  1872,  p.  140-145,  179-186),  Carrillo  Suaste  (1875), 
Ancona  (1877),  Sosa  (1884,  p.  803-806),  and  Martinez  Alomfa 
(1906,  p.  142-146)  are  among  those  giving  his  biography.  Berendt 
(1871a)  describes  his  work  in  great  detail.  He  was  selected  as  the 
Maya  interpreter  to  the  Secretary  of  State  at  Merida.  The  suc- 
cessful fulfillment  of  the  duties  of  this  office  shows  his  ability  to  use 
the  Maya  language  and  the  position  gave  him  access  to  much  Maya 
material.  Stephens  (1843,  v.  2,  p.  1 17)  writes,  "  I  had  been  advised 
that  this  gentleman  (Perez)  was  the  best  Maya  scholar  in  Yucatan, 
and  that  he  was  distinguished  in  the  same  degree  for  the  investi- 
gation and  study  of  all  matters  tending  to  elucidate  the  history 
of  the  ancient  Indians.  His  attention  was  turned  in  this  direction 
by  the  circimistance  of  holding  an  office  in  the  department  of 
state,  in  which  old  documents  in  the  Maya  language  were  con- 
stantly passing  under  his  eyes.  Fortunately  for  the  interests  of 
science  and  his  own  studious  tastes,  on  account  of  some  political 
disgust  he  withdrew  from  public  life,  and,  during  two  years  of 
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retirement,  devoted  himself  to  the  study  of  the  ancient  chronology 
of  Yucatan." 

Perez  realized  the  importance  of  preserving  material  on  the 
Maya  language  which  was  fast  disappearing.  He  made  a  collection 
of  original  documents  in  Maya  and  copies  of  various  manuscripts 
which  he  did  not  personally  possess.  This  collection  was  copied 
in  great  part  by  Berendt  and  these  copies  furnished  the  foimdation 
for  the  Berendt  Collection.  The  importance  of  the  Books  of 
Chilam  Balam  was  very  early  recognized  by  Perez.  The  most 
important  parts  of  his  collection  were  included  in  a  volume  en- 
titled ''Chilam  Balam"  (Berendt,  1868,  in  B.  L.  C.  No.  49)  ^  and 
another  called  by  Carrillo  y  Ancona,  **Codice  Perez"  (Perez,  2, 
copy  in  B.  L.  C.  No.  50)  .^  The  contents  of  this  volume  are  treated 
fully  by  Carrillo  y  Ancona  (1870;  ed.  1872,  p.  140-145). 

There  is  another  document  more  properly  called  the  "Codex 
Perez  "  (Perez,  1842).  This  is  the  famous  manuscript  given  by 
Perez  to  Stephens  which  formed  a  part  of  the  Chilam  Balam  de 

'  The  letters  B.  L.  C.  refer  to  the  Berendt  Linguistic  Collection  in  the  library 
of  the  University  Museum,  Philadelphia.  The  number  refers  to  the  entry  in 
Brinton*8  Catalogue  of  this  collection.    S?e  Brinton,  1900. 

*  This  Codice  Perez  has  the  following  Advertenciaj  written  by  Carrillo  y 
Ancona  and  republished  by  him  in  his  1870;  ed.  1872,  p.  140-141:  '*E8ias 
apuntadones  son  del  Sr.  D.  Juan  Pio  Perez.  Las  tomaba  6  extractaba  de  los 
manuscritos  que  solia  hallar  en  poder  de  los  indios,  y  el  fin  principal  que  con  ellas 
se  proponia  era  hacer  un  caudal  sufidenie  de  rwtidas  para  escribir  sobre  el  Calen- 
dario  yucateco.  Es,  pues,  muy  preciosa  esta  cokccidji,  pues  no  solo  revela  tnitcho 
de  lo  que  puede  apetecerse  sobre  el  c&mputo  del  tiempo,  usado  por  los  antiguos 
yucatecos,  sino  que  servird  tambien  para  testificar  la  existencia  de  muchas  obras 
manuscritas  de  autores  indios,  que  se  han  ido  perdiendo;  pero  cuya  memoria 
conservar&mos  en  conjunto  en  este  volumen,  ddndole  el  nombre  general  de  'Codice 
Perez, ^  para  perpetuur  tambien  asi  el  nombre  del  ilustre  yucateco  modemo  d  quicn 
se  lo  debemos.  El  'Codice  Perez'  serd,  pues,  siempre  un  imporiante  monumento 
bibliogrdficOj  de  gran  trascendencia  para  la  historia,  de  valor  inestimable  para  los 
yucatecos,  y,  por  gran  fortuna  nuestra,  una  de  los  mas  ricos  tesoros  de  miestro 
gabinete  particular.  —  C.  C." 

Carrillo  y  Ancona  (1870;  ed.  1872,  p.  179)  writes:  ''Debemos  d  la  plurna  del 
Sr.  Perez  las  siguienfes  obras:  I.  'Opusculos  varios  6  nota^  d  las  capiat  y  traduc- 
ciones  del  yucateco  al  espanol,  y  del  espafwl  al  yucateco,  obsertfaciones  y  apunta- 
cione^  sobre  diferentes  materias,  correspondientes  d  la  historia  y  leng'ua  de  Yucatan, 
espardda  en  fragmentos  en  diferentes  manos  y  parses.  Mss.  iniditos.^  He  adds 
that  the  first  part  of  this  collection  is  the  Codex  Perez.  The  other  part  of  the 
collection  is  undoubtedly  contained  in  the  several  works  in  manuscript  re- 
corded in  the  Bibliography. 
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Mani,  and  is  described  at  length  in  another  place  (p.  184).  This 
manuscript  made  possible  the  first  attempts  to  synchronize  Maya 
and  Christian  chronology.  His  Cronologia  Antigua  (Perez,  1843) 
has  not  contributed  greatly  to  the  knowledge  of  the  hieroglyphic 
writing  as  he  made  a  grave  niistake  in  the  interpretation  of  the 
length  of  one  of  the  Maya  time  periods.  Two  printed  dictionaries 
bear  his  name  in  addition  to  several  important  manuscripts  not 
already  mentioned,  copies  of  many  of  which  are  in  the  Berendt 
Linguistic  Collection. 

Fletcher,  Henderson,  Kingdon.  These  three  Protestant 
missionaries  were  in  British  Honduras  in  the  second  quarter  of  the 
last  century.  There  is  Uttle  that  is  known  regarding  the  details 
of  their  linguistic  work  and  there  is,  as  a  consequence,  some  con- 
fusion regarding  the  authorship  of  certain  books.^  Richard  Fletcher 
was  a  Methodist  missionary  stationed  at  Corozal  and  he  wrote  a 
catechism  in  Maya  (1865a)  for  his  denomination  and  a  brief 
series  of  prayers  (1865).  The  Maya  language  used  by  these  three 
Protestant  missionaries  is  very  corrupt.  Carrillo  y  Ancona  (1870; 
ed.  1872,  p.  191)  writes,  ** Fletcher  se  ha  apropiado  no  mas  el  maya 
carrompido  de  hispanismOj  6  esa  habla  amestizada  que  usa  el  iiUimo 
vulgo  del  pais,  y  que  no  sabemos  si  Uamar  mejor  un  castellano  bdrbara 
6  un  maya  tristetnente  degeneradoJ^ 

Alexander  Henderson,  a  Baptist  missionary,  came  to  Belize  in 
1834.  John  Kingdon  came  to  Belize  in  1845  after  having  served 
for  thirteen  years  as  a  missionary  in  Jamaica.  There  was  con- 
stant trouble  betwfen  these  two  workers,  Kingdon  being  the  more 
to  blame  if  one  is  to  believe  the  account  of  Crowe  (1850),  another 
missionary  in  this  field.  There  are  vague  notices  in  this  book  of 
the  linguistic  work  of  the  mission.  It  would  seem  as  if  Henderson 
devoted  most  of  his  time  during  the  first  years  in  this  field  to  work 
on  the  Mosquito  language.  Kingdon  (1847)  translated  the  gram- 
mar of  Ruz  and  it  was  he  who  seems  to  have  been  the  more  ener- 
getic in  translating  portions  of  the  scriptures  into  Maya.  Crowe 
(1850,  p.  493)  writes,  ''Before  the  close  of  1849,  Mr.  Kingdon  had 
purchased  a  piece  of  plantation  land  on  the  banks  of  the  Old  River 

^  Pilling  (1885,  p.  258)  furnishes  an  interesting  letter  from  Carrillo  y  Ancona 
regarding  the  authorship  of  various  works  ascribed  to  Henderson  which  were 
really  written  by  Fletcher. 
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.  .  .  and  thus  founded  his  fifth  missionary  station,  since  his  arrival 
four  years  before.  The  spot  chosen  was  about  twenty  miles  from 
Belize,  in  a  very  thinly-peopled  neighborhood,  where  his  studies 
and  labours  in  translating  Maya  would  be  but  little  interrupted." 
The  Baptists  abandoned  their  mission  in  British  Honduras  in 
1850.  Henderson  evidently  stayed  on  in  the  country  as  his  Maia 
Primer  was  published  in  1852  and  he  left  in  manuscript  six  vo- 
lumes of  a  dictionary  of  the  dialect  of  Maya  spoken  in  Bacalar 
(Henderson  1859-66). 

Brasseur  de  Bourbourg.  He  was  born  near  Dunkirk  in  1814 
and  died  in<l874.  He  should  be  remembered  not  for  what  he  wrote 
himself  but  for  the  manuscripts  which  he  published.  He  became 
interested  in  the  Maya  field  and  visited  Yucatan  in  1865.  Carrillo 
y  Ancona  (1870;  ed.  1872,  p.  193-195)  and  Martinez  Alomla  (1906, 
p.  172-175)  give  short  biographies.  Mitre  (1909-11,  v.  1,  p.  19-24) 
sums  up  his  work.  The  introduction  to  the  Bibliography  of  Bras- 
seur de  Bourbourg  (1871,  p.  vii-xlvii)  under  the  title  Coup  d'ceil  sur 
lea  itudes  amiricaines  dans  leurs  rapports  avec  les  Hudes  dassiques 
serves  to  show  his  method  of  deductions  and  his  fantastic  theories. 

The  importance  of  the  work  of  Brasseur  de  Bourbourg  from  the 
standpoint  of  Maya  studies  is  his  publication  of  the  Codex  Troano 
(1869-70)  and  his  finding  and  publishing  the  manuscript  of  Landa 
(1864).  In  addition  to  this  he  published  practically  the  whole  of 
the  granunar  of  San  Buenaventura  (1869-70,  v.  2,  p.  1-99).  His 
vocabularies  are  of  no  value  as  will  be  pointed  out  later.  Berendt 
(7,  in  B.  L.  C.  No.  181,  fol.  62)  has  a  section  marked  ''Brasseuriana- 
Troano-Landa*'  which  contains  a  good  criticism  of  the  work  of 
Brasseur  de  Bourbourg. 

Carl  Hermann  Berendt.  He  was  born  in  Danzig  in  1817  and 
died  in  Coban,  Guatemala,  in  1878.  He  was  undoubtedly  the 
greatest  scholar  of  the  Maya  language  although  the  list  of  his  actual 
publications  is  a  short  one.  His  biography  is  given  by  Brinton 
(1884-85:  1900,  p.  204,  note).  Berendt  came  to  New  York  in  1851. 
He  went  almost  immediately  to  Central  America  and,  with  the  ex- 
ception of  occasional  visits  to  the  United  States,  remained  in  Mex- 
ico and  Central  America  until  he  died  in  1878.  He  made  several 
visits  to  Yucatan,  copying  manuscripts  and  studying  the  language. 
He  visited  all  the  noted  libraries  of  Middle  America  collecting 
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material  on  the  Maya  language.  His  monument  is  the  Berendt 
Linguistic  Collection  of  manuscripts  and  books  in  the  library  of 
the  University  Museum  of  the  University  of  Pennsylvania.  Brinton 
(1900)  who  purchased  this  collection  and  presented  it  to  the  Mu- 
seum has  made  a  catalogue.  As  already  pointed  out,  the  founda- 
tion of  this  library  on  the  Maya  side  was  the  copies  made  by 
Berendt  of  the  Pio  Perez  collection  the  originals  of  which  have 
now  been  scattered.  Up  to  the  time  when  Mr.  Gates  began  his 
photographic  reproductions  every  student  of  Maya  linguistics  was 
absolutely  dependent  upon  this  Berendt  material. 

Berendt^s  copy  of  the  Motul  dictionary  with  emendations,  addi- 
tions and  comparisons  with  other  vocabularies  is  a  monumental 
work  in  itself.  He  brought  together  for  the  first  time  copies  of 
practically  everything  then  known  on  the  Maya  languages.  His 
Lengua  Maya  Miscelanea  (Berendt,  1868d,  3  v.  in  B.  L.  C.  Nos. 
42,  43,  44) ;  and  his  scrap  books  (Berendt,  5,  6,  7  in  B.  L.  C.  Nos. 
179,  180,  181)  contain  a  large  mass  of  important  material  on  the 
Maya  language.^ 

Bishop  Crescencio  Carrillo  y  Ancona.  He  was  bom  at 
Izamal,  Yucatan  in  1837  and  died  in  Merida  in  1897.  He  was  the 
friend  of  Pio  Perez  and  kept  alive  the  Perez  tradition  regarding  the 
importance  of  Maya  studies.  Carrillo  Suaste  (1875,  p.  xi-xx),  Sosa 
(1873:  1884,  p.  215),  Martinez  Alomfa  (1906,  p.  237-244),  Rivero 
Figueroa  (1918),  and  Anon  1897a,  present  biographical  notes.  The 
most  complete  list  of  his  works  is  published  by  Rivero  Figueroa  and 
Canton  Rosado  (1918,  p.  65-78).  Carrillo  became  the  thirty-sixth 
bishop  of  Yucatan  in  1887.  His  interest  in  the  early  history  of  the 
country  was  great.  He  founded  the  archaeological  museimi  at 
Merida  and  also  started  several  different  literary  periodicals.  His 
most  important  work  was  on  the  historical  rather  than  on  the  lin- 
guistic side.  Special  attention  should  be  called  to  his  Disertacion 
sobre  la  historia  de  la  lengua  Maya  6  Yucateca  (1870;  ed.  1872)  and 
to  his  main  work  on  the  history  of  the  bishops  of  Yucatan  (1892- 
1895).    He  was  the  editor  of  El  Repetorio  Pintoresco  (1863). 

^  Bowditch  (1908, 1908a)  and  Schuller  (1)  collated  several  of  the  manuscripts 
in  this  Berendt  Collection.  Gates  reproduced  the  Bowditch  notes  and  several 
of  those  taken  by  Schuller.  Various  unidentified  articles  should  be  noted 
(Berendt  9)  together  with  his  copies  of  various  documents  of  a  religious  nature 
(Berendt  1868a  in  B.  L.  C.  Nos.  46,  47). 
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Daniel  Garrison  Brinton.  He  was  bom  at  Thombury, 
Pennsylvania,  in  1837,  and  died  in  Philadelphia  in  1899.  He  was 
a  worthy  successor  to  Berendt.  His  field  of  activity  was  broader 
than  that  of  Berendt.  His  great  interest  in  Maya  studies  caused 
him  to  purchase  the  Berendt  Collection  and  later  he  presented  it 
to  the  University  of  Pennsylvania.  Biographical  notes  are  to  be 
found  in  Brinton  (19006),  Martinez  Alomfa  (1906,  p.  245-249)  and 
in  several  transactions  of  scientific  societies  of  which  he  was  a  mem- 
ber. Brinton  (1898)  sums  up  his  work  on  American  languages. 
The  chief  work  of  Brinton  (1882)  on  Maya  linguistics  was  the 
publication  of  an  English  translation  of  the  chronological  parts  of 
several  of  the  Books  of  Chilam  Balam,  copies  of  which  he  obtained 
in  the  Berendt  Collection.  It  is  worthy  of  note  that  this  work, 
although  written  almost  forty  years  ago,  still  remains  the  most  ex- 
tensive translation  from  the  Maya  ever  undertaken  at  one  time. 

William  Gates.  Mr.  Gates  of  Point  Loma,  California,  is  a 
Maya  scholar  to  whom  all  students  of  Maya  linguistics  owe  a  deep 
debt  of  gratitude.  An  indefatigable  energy,  great  acumen,  and  a 
knowledge  of  the  Middle  American  field  have  enabled  Mr.  Gates 
to  gather  together  the  largest  collection  of  documents  on  the  Maya 
linguistic  stock  ever  assembled  in  one  place.  Moreover,  not  being 
satisfied  to  possess  this  remarkable  collection  he  desired  copies  of 
all  available  documents  on  the  Maya  field  owned  by  libraries  and 
by  individuals.  With  only  a  few  exceptions  he  now  possesses  either 
the  original  manuscript  or  the  photographic  reproduction  of  all 
the  known  documents  on  the  Maya  stock,  as  well  as  many  others 
on  the  languages  of  Southern  and  Central  Mexico.  Furthermore, 
he  possesses  the  only  known  copies  of  several  printed  works  on  this 
field.  Mr.  Gates  has  made  duplicate  sets  of  many  of  his  photo- 
graphs and  he  has  allowed  Mr.  Charles  P.  Bowditch  to  purchase  a 
set  of  these.  Mr.  Bowditch  has  very  generously  presented  them 
to  the  Peabody  Museum.  The  Gates  Collection  stands,  therefore, 
in  the  first  place. 

His  photographic  reproductions  covering  the  field  included  in  the 
scope  of  the  present  work  are  mentioned  in  the  Bibliography.^    For 

^  It  should  be  noted  that  the  bibliographical  data  on  manuscripts  pho- 
tographed by  Gates  have  been  taken  in  general  from  the  reproductions  rather 
than  from  the  original  manuscripts  themselves.    Blank  pages  in  the  manu- 
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convenience  a  list  of  them  is  included  here.  First  place  should  be 
given  to  the  Motul  and  San  Francisco  dictionaries  without  which 
no  important  work  in  translation  can  be  done.  Anon  5  and  26 
are  also  vocabularies.  Next  come  the  unique  imprint  of  the  Coro- 
nel  grammar  (1620)  and  the  first  editions  of  the  grammars  of  San 
Buenaventura  (1684)  and  of  Beltran  (1746)  together  with  the 
grammars  of  Ruz  (1844)  and  Kingdon  (1847). 

Second  place  in  point  of  importance  should  be  given  to  the  re- 
productions of  the  originals  of  the  Chilam  Balam  de  Calkini,  Kaua, 
Nah,  Tekax,  and  Tizimin  and  of  copies  of  the  Chilam  Balam  de 
Calkini,  Chumayel,  Ixil,  Kaua,  and  Tizimin  together  with  the  copy 
of  the  Cr6nica  de  Chicxulub.  The  Bowditch  notes  on  Berendt  1868, 
the  Chicxulub,  the  Mani,  and  Oxkutzcab  manuscripts  with  the 
Prophecies,  and  the  Schuller  notes  on  Berendt  1868c  and  the  Mani 
manuscript  come  next.  The  various  medical  portions  of  the  Books 
of  Chilam  Balam  should  be  mentioned,  the  Judio  de  Sotuta  and 
Anon,  13,  14,  15,  16,  and  19  (Berendt  copy).  The  Ritual  of  the 
Bacabs  comes  here. 

The  Avendaiio  manuscript  stands  alone  in  importance.  The 
secular  manuscripts  are  as  follows:  Titulos  de  Ebtun,  Libro  de 
Cacalchen,  the  Pat  Letters,  Documentos  de  Ticul,  the  Xiu  Chroni- 
cles, Anon  2  and  Anon  8.  Finally  we  also  have  Gates  reproduc- 
tions of  the  following  religious  works:  —  the  Doctrinas  of  Coronel 
(1620a),  Beltran  (1740;  ed.  1816),  Ruz  (1822, 1849, 1851),  Fletcher 
(1865a),  Nolasco  de  los  Reyes,  and  Anon  (1803,  Berendt  copy,  7, 
20,  23),  together  with  the  sermons  of  Coronel  (16206),  Dominguez 
y  Argaiz,  Carvajal  (1,  Berendt  copy),  Acosta,  Vales,  Vela,  Ora- 
ciones  de  Teabo,  and  Anon  (21  and  22,  Berendt  copy). 

Juan  Martinez  Hernandez.  He  was  bom  in  Merida  in  1866 
and  educated  at  Georgetown  University,  District  of  Columbia,  as 
a  lawyer.  He  is  a  descendant  of  the  Adelantado,  Don  Francisco  de 
Monte  jo.  He  has  an  intimate  knowledge  of  the  Maya  language  as 
is  shown  by  the  list  of  his  published  and  unpublished  works  in  the 
Bibliography.  He  is  one  of  a  few  gentlemen  in  Merida  who  now 
interest  themselves  in  the  study  of  the  language  of  the  natives. 

scripts  have  not  generally  been  reproduced  so  that  there  may  be  dififerences 
in  certain  cases  in  the  number  of  pages  in  the  reproduction  and  in  the  manu- 
script itself. 
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BIBLIOGRAPHIES 

It  is  only  necessary  to  note  the  number  of  bibliographies  men- 
tioned in  the  following  pages  to  realize  the  great  interest  taken 
in  the  subject  of  American  languages  and,  more  especially,  the 
languages  of  Middle  America.  Little  attempt  has  been  made  to 
list  the  large  number  of  bibliographies  which  cover  the  general 
field  of  history  and  travel,  although  many  of  these  books  also  con- 
tain references  to  works  on  the  Maya  Hnguistic  stock.  No  bibhog- 
raphy  is  included  here  which  does  not  contain  books  on  the  Maya 
language  of  Yucatan. 

.  Bibliography  of  Bibliographies.  The  best  list  of  the  bib- 
liographies of  Mexico  and  Central  America  is  that  contained  in 
Mitre  (1909-11,  v.  1,  p.  5-70).  He  discusses  at  some  length  most 
of  the  important  lists  of  books  from  this  region.  Vifiaza  (1892, 
p.  xix-xxv)  and  the  Bulletin  of  the  New  York  Public  Library 
(1909,  p.  622-624,  810-811)  also  give  very  good  lists  of  bibliogra- 
phies on  Middle  America.  Lejeal  (1902,  p.  5-7)  and  Lehmann 
(1907)  cover  the  same  ground  in  a  less  extensive  way. 

Missing  Authorities.  There  is  a  long  list  of  works  on  the 
Maya  language  references  to  which  are  made  in  the  early  histories 
but  many  of  these  books  or  manuscripts  have  disappeared  in  the 
course  of  time.  It  is  to  be  hoped  that  some  of  these  missing 
authorities  will  be  found  just  as  the  long  lost  grammar  of  Coronel 
(1620)  turned  up  in  Mexico  in  1912. 

Landa  who  wrote  his  Relacidn  de  las  Cosas  de  Yucatan  (1864) 
sometime  between  1561  and  1566  mentions  Villalpando  and  his 
work.  No  books  of  this  author  have  survived.  Landa  himself 
wrote  a  grammar  and  possibly  a  Doctrinu  which  are  lost.  Other 
references  occur  in  several  of  the  early  works  to  books,  copies  of 
which  are  now  unknown.  Le6n  Pinelo  (1629)  and  Nicolas  Antonio 
(1672)  list  many  works  which  have  vanished.  Lizana  (1633)  and 
Cogolludo  (1688,  p.  439-440)  refer  in  their  histories  to  several 
writers  whose  manuscripts  have  disappeared.  Cogolludo  is  es- 
pecially full  on  this  point.  Clavigero  (1780-81)  also  gives  a  short 
bibliography  several  entries  of  which  are  unknown  at  the  present 
time.  Later  notices  of  missing  authorities  are  usually  taken  from 
the  lists  already  mentioned.    These  lost  works  are  given  more  or 
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less  fully  in  the  bibliographies  of  Eguiara  (1755),  Beristain  y  Souza 
(181&-21),  Squier  (1861),  Carrillo  y  Ancona  (1870;  ed.  1872), 
Civezza  (1879),  CarriJlo  y  Ancona  (1878-^2;  ed.  1883,  p.  123-127), 
Sanchez  (1886),  and  Medina  (1907-12).  A  separate  list  of  these 
missing  authorities  is  given  in  El  Registro  Yucateco  (1845,  p.  358), 
an  almost  complete  list  by  Berendt  (1868b),  and  shorter  lists  by 
Brasseur  de  Bourbourg  (1869-70,  v.  2,  p.  i-iv),  Vifiaza  (1892, 
p.  241  et  seq,),  Brinton  (1897),  and  Juan  Molina  (1904-13,  v.  1, 
p.  327-330). 

In  the  following  list  of  the  missing  authorities  I  have  tried  to  ar- 
range the  authors  in  as  near  a  chronological  order  as  possible.  The 
Berendt  manuscript  (18686)  gives,  in  several  instances,  dates  for 
the  various  manuscripts  which  I  have  not  been  able  to  find  in  any 
other  authority.  This  list  compiled  from  the  above  sources  is  as 
follows: 

List  of  Mi§sing  Authorities 

XVI  Century, 

Villalpando:  circa  1546. 

(1)  Arte.i 

(2)  Doctrina. 

1571  Vocabulario,  missing  (?). 

Landa:  in  Yucatan,  1549-1579. 

(1)  Arte  (possibly  a  revised  edition  of  Villalpando  (1). 

(2)  Doctrina  (?). 

Solana:  in  Yucatan  1560-1600. 

(1)  Sermones. 

(2)  Noticias  sagradas. 

(3)  Apuntaciones  sobre  las  antiguedades  (?). 

(4)  Estudios  historicos. 

(5)  Apuntes  de  las  santas  escrituras. 

(6)  Apuntamientos  historicos. 

Xiu:  circa  1593. 

1582  Relacion  sobre  las  costumbres. 
(1)  Vocabulario. 


'  The  number  in  front  of  each  work  refers  to  the  corresponding  number  in 
the  Bibliography  under  the  author. 
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Ciudad  Real:  died,  1617. 

(1)  Gran  calepino  (Motul  dictionary  ?). 

(2)  Diccionario  (?). 

(3)  Tratado  curioso. 

(4)  Sermones. 

Torralva:  in  Yucatan,  1573-1624. 
(1)  Sermones. 

Nijera,  Caspar  de:  in  Yucatan,  circa  1579. 
(1)  Relaci6n  de  las  antigi'edades  de  Yucatan. 

Anon.^ 

(28)  Vocabulario  grande. 

(30)  Un  librillo  escrito  ...  en  el  idioma  de  los  Indios. 

XVII  Century, 

Sanchez  de  Aguilar. 

(1)  Catecismo,  1602  (Berendt). 

Acevedo:  in  Yucatan,  1592-1624. 

(1)  Gramatica. 

(2)  Instrucciones  catequfsticas. 

Cuartas:  died,  1610. 
(1)  Arte. 

Coronel:  in  Yucatan,  1590-1651. 

(1)  Vocabulario. 

(2)  Doctrina. 

(3)  Confesionario. 

Rincon:  died,  1647. 
(1)  Sermones. 

Valladolid:  in  Yucatan,  1617-52. 

(1)  Sacramentos. 

(2)  Diosc6rides. 

(3)  Vocabulario  (?). 

Mena:  died,  1633. 
(1)  Sermones. 

Cardenas: 
1639  Relaci6n. 

^  Clavigero  gives  the  name  of  Jos^  Dominguez  as  an  author  of  Maya 
works. 


BIBLIOGRAPHIES  153 

Vidales:  wrote,  1644-48. 

(1)  Vocabulario. 

(2)  Sintdxis. 

(3)  Florflegia  medicinal. 

Rivas  Gastelu. 

(1)  Gramatica  (Lacandone),  1685  (Berendt). 

San  Buenaventura. 

(1)  Diccionario,  1695  (Berendt). 

XVIII  Century. 

Avendafio:  in  Yucatan,  1705.     1750  (Berendt). 

(1)  Arte. 

(2)  Diccionario. 

(3)  Diccionario  abreviado. 

(4)  Diccionario  botdnico. 

(5)  Diccionario  de  nombres  de  personas. 

(6)  Explicacion  de  varios  vaticinios. 

XIX  Century, 
Carvajal. 

(2)  Collection  of  proverbs. 

Henderson,  circa  1860. 

(1)  Book  of  CJenesis  in  Maya. 

(2)  Psalms  in  Maya. 

(3)  English  translation  of  Beltran  (1746),  ? 

Kingdon,  drca  1860. 

(1)  English  translation  of  Beltran  (1746),  ? 

(2)  Dictionary. 

Early  History  and  Early  Bibliography.  ^  No  attempt  has 
been  made  to  exhaust  the  references  to  books  and  manuscripts 
mentioned  in  the  early  histories,  such  as  those  of  Martyr  (1616), 
Mendieta  (1870),  written  about  1590,  Herrera  (1601-16),  Gregorio 
Garcia  (1607),  Torquemada  (1613),  Remesal  (1620),  CogoUudo 
(1688),  ViUagutierre  (1701),  Boturini  (1746),  and  other  similar 
works.  The  earliest  general  bibhographies  which  mention  books  on 
the  Maya  language  are  those  of  Le6n  Pinelo  (1629;  2d  ed.  by  Barcia, 
1737-38)  and  Nicolas  Antonio  (1672  and  1696),  the  former  a  sequel 
of  the  latter  although  published  first.  Eguiara  (1766)  is  the  first 
to  give  a  list  composed  solely  of  the  books  on  Latin  America.  This 
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work  was  never  completed,  only  the  first  volume,  through  C,  being 
printed.  Four  note-books  containing  other  parts  of  the  manXiscript 
are  said  to  be  in  the  library  of  the  Cathedral  of  Mexico  City.* 

The  manuscript  bibhography  of  Alcedo  (1807)  is  especially  good 
for  biographical  details  and  he  gives  his  opinion  of  the  early 
bibliographies.*  Harrisse  (1866,  p.  xiii-xUi)  also  gives  a  very  good 
discussion  of  the  important  bibliographies. 

Clavigero  (1780^1;  ed.  1826,  v.  2,  p.  396)  gives  a  Catdlogo  de 
algunos  aviores  Europeos  y  crioUos  que  han  escrito  sobre  la  doctrina 
y  moral  cristianas  en  las  lenguas  de  AnaJiuac,  This  is  probably  the 
first  attempt  to  bring  together  in  one  place  a  list  of  the  writings  on 
Mexican  linguistics. 

HervAs  y  Panduro  (1784;  ed.  1800-06,  v.  1,  p.  289-290)  and 
Vater  (1815)  are  more  ambitious  attempts  at  listing  linguistic 
works  covering  larger  areas. 

General  and  American  Bibliography.  There  is  a  long  list 
of  general  bibliographies  many  of  them  specializing  pn  books 
on  America.  It  is  only  necessary  to  give  a  few  of  these  which 
contain  references  to  works  on  Maya  linguistics.  Rich  (1836) » 
Ternaux-Compans  (1837),  Leclerc  (1867  and  1878),  Sabin  (1863- 
92),  Andrade,  (1869;  Languages,  p.  362-368),  Quaritch  (1873  et 
seq,),  Field  (1873,  1876),  Civezza  (1879),  Murphy  (1884)  and 
Menendez  y  Pelayo  (1888)  are  a  few  of  the  more  important  general 
bibliographies. 

»  Mitre,  1909-11,  v.  1,  p.  28-29,  probably  from  Boktin  de  Sociedad  Mexi- 
cana  de  Geografia  y  Estadisticaj  v.  10,  no.  2,  p.  77. 

*  Harrisse  (1866,  p.  xxiv)  comments  as  follows  on  Alcedo's  work,  "  This 
bulky  compilation  seems  to  be  based  entirely  upon  Pinelo-Barcia,  with  the 
addition  of  a  few  biographical  notes,  which  are  of  interest  only  when  referring 
to  modern  American  authors.  The  titles  are  given  in  alphabetical  order, 
abridged,  and  selected  with  very  little  discrimination."  This  is  not  a  fair  esti- 
mate of  the  work  of  Alcedo.  The  latter  gives  far  more  details  than  Barda  and 
the  biographical  notes  are  very  full  and  refer  to  the  early  as  well  as  to  the  later 
writers.  In  a  few  cases  Alcedo  is  better  than  Beristain  y  Souza  for  biography. 
It  is  interesting  to  note  that  Alcedo  (f.  iv  oh)  comments  as  follows  on  Barcia, 
"  Tan  Ueno  de  errores  en  los  nombrea  y  apellidos  de  los  autores,  en  los  Httdas  de 
las  obras  y  en  los  anos  y  lugares  que  se  imprimieron,  que  6  ya  fuese  par  defedo 
de  los  copiantes  6  del  impresor  apenas  hay  articido  sin  yerro;  par  cuya  rcuon  es  de 
poquisima  utUidad,  y  no  menece  el  titulo  que  tiene.*^  It  is  evident  that  Alcedo 
did  not  have  access  to  Cogolludo  and  therefore  he  failed  to  mention  several  of 
the  early  writers. 
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American  Linguistics.  Ludewig  (1868;  Maya,  p.  102-103, 
226-227)  is  an  excellent  work  on  American  linguistic  research. 
Others  are  Icazbalceta  (1866)  and  Platzmann  (1876: 1903).  Winsor 
(1889,  V.  1,  p.  427)  has  a  bibhographical  note  on  American  lan- 
guages. The  catalogues  of  Hiersemann  (1891  et  seq.)  often  con- 
tain important  material  on  the  Maya  language.  Special  mention 
should  be  made  of  three  works  which  come  in  this  class.  The  first 
of  these  is  the  most  exhaustive  list  contained  in  the  proof-sheets  of 
Pilling  (1886),  made  in  collaboration  with  librarians  of  the  great 
collections  of  Americana.  This  work  is  indispensable  for  investiga- 
tions on  American  languages. 

The  second  of  these  is  a  bibliography  of  the  Lenguas  Indigenas 
de  Amirica  by  Viflaza  (1892).  He  has  made  use  of  many  of  the 
earlier  lists  and  gives  under  most  of  the  entries  the  various  early 
references  to  the  books  in  question.   It  is  a  most  useful  work. 

The  third,  and  perhaps  the  most  valuable  general  bibliography 
on  American  linguistics,  is  a  Catdlogo  Razonado  by  Mitre  (1909- 
11, 1912).  This  contains  full  critical  remarks  on  the  different  works 
and  often  quotes  long  passages  from  the  various  grammars. 

Stein  (1897,  p.  261-262)  mentions  a  few  of  the  bibliographies  on 
American  linguistics. 

Middle  America.  General  Works.  Of  the  older  authori- 
ties the  first  place  in  this  class  should  be  given  to  the  monumental 
work  of  Beristain  y  Souza  (1816-21)  with  additions  by  Ramirez 
(1898).  This  is  founded  on  the  bibliography  of  Eguiara  (1755), 
but  it  is  a  great  improvement  in  arrangement  and  it  is  very  much 
more  complete.  The  biographical  notes  are  especially  valuable 
and  are  followed  by  many  of  the  later  authorities.  Next  in  impor- 
tance come  the  great  works  of  Medina  (1898-1907,  1907-12). 
Next  in  point  of  time  to  Beristain  y  Souza  come  two  sale  cata- 
logues. Anon  (1868)  and  Fischer  (1869).  The  latter  contains  the 
Berendt  books  which  were  not  included  in  those  bought  by  Brinton. 
The  bibliography  of  Brasseur  de  Bourbourg  (1871;  Maya,  p.  169- 
172)  is  a  very  good  one  containing  a  list  of  many  manuscripts  as 
well  as  printed  books.  Pinart  (1883)  contains  much  the  same  ma- 
terial as  that  in  the  Brasseur  de  Bourbourg  list  as  Pinart  bought 
the  greater  part  of  the  library  of  the  latter.  Ramirez  (1880)  is  a 
well  known  work,  more  important  for  Mexico  than  for  Central 
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America  however.  Icazbalceta  (1886)  has  a  bibliography  of  xvi 
century  books  with  additions  by  Leon  (1902).  Beauvois  (1899) 
should  be  mentioned  here.  V.de  P.  Andrade  (1899)  has  an  essay 
on  the  books  of  the  xvii  century,  Leon  (1902-08)  on  those  of  the 
XVIII  and  Leon  (1902a)  again  on  those  of  the  xix  century.  Lejeal 
(1902;  Languages,  p.  31-39)  has  a  very  good  general  biblic^raphy 
of  Middle  America.  Lehmann  (1907)  has  slight  material  on  the 
Maya.  The  Bulletin  of  the  New  York  Public  Library  (1909)  is  a 
good  general  working  Ust.  The  two  catalogues  of  the  Ubrary  of 
Wilkinson  (1914,  1915)  include  a  large  number  of  documents 
never  before  noted,  together  with  several  unique  books.  There  is 
also  a  manuscript  list  of  books  by  Wilkinson  (1) .  This  bibliography 
is  very  d^isappointing  as  it  contains  practically  no  original  material. 
Furthermore,  it  is  far  from  complete.  Medina  serves  as  the  main 
source  of  the  work.  The  contents  are  noted  in  the  Bibliography. 

The  greater  part  of  the  rare  material  in  the  Bancroft  Library  at 
the  University  of  California  is  included  in  the  notes  taken  by 
Tozzer  (1918). 

MroDLE  America.  Linguistics.  Romero  (1860)  has  a  list  of 
writers  on  Mexican  languages.  The  bibliography  of  Sanchez 
(1886)  gives  a  few  of  the  early  writers  on  the  Maya  language. 
Leon  (1906)  covers  the  linguistic  field  superficially. 

Central  America.  General  Works.  Bandelier  (1881)  is 
especially  good  from  the  side  of  early  histories.  It  is  of  little  im- 
portance, however,  on  the  subject  of  languages. 

Central  America.  Linguistics.  The  Monograph  of  Squier 
(1861)  is  well  known  as  an  excellent  second-hand  bibliography. 
He  uses  the  biographical  material  in  Beristain  y  Souza  and  Har- 
risse  has  noted  that  the  titles  are  taken  from  other  notices  of  the 
books  rather  than  from  the  books  themselves.^  Haebler  (1895; 
Maya,  p.  566-568)  is  to  be  especially  recommended.  Brasseur  de 
Bourbourg  (1859)  gives  a  bibliography  of  the  languages  of  Central 
America. 

'  Squier  made  use  of  the  works  of  Beristain  y  Souza,  Remesal,  Vasquez, 
Cogolludo,  Villagutierre,  Juarros,  etc.,  but  he  did  not  use  Balbi,  Hervas  y 
Panduro,  Gilii,  Adelung,  Vater,  and  Buschmann  as  he  presumed  these  were 
known  to  investigators. 
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The  Catalogue  of  the  Berendt  Linguistic  Collection  by  Brinton 
(1900;  Maya,  p.  204-215)  is  probably  the  most  valuable  printed 
bibliography  of  the  Maya  linguistic  stock.  It  contains  material 
not  to  be  found  in  any  other  work,  especially  as  regards  manu- 
scripts. Mention  has  been  made  in  another  place  of  this  collec- 
tion (p.  147). 

Gates  (2)  has  prepared  a  finding  list  of  manuscripts  and  printed 
material  on  the  languages  of  the  Maya  stock.  He  also  has  an  excel- 
lent essay  (Gates,  1915)  on  the  unpublished  material  in  the  Maya 
dialects.  StoU  (1884,  p.  73-78)  contains  a  short  list  of  books  on  the 
Maya  family. 

Yucatan.  General  Works.  No  attempt  is  made  here  to 
touch  upon  any  material  on  the  ruins  of  Yucatan.  It  must  not  be 
forgotten  also  that  all  the  books  listed  in  the  previous  divisions 
have  something  in  them  on  the  Maya  dialect.  There  are  noted 
here  only  those  books  bearing  on  the  language  which  are  limited  in 
their  general  contents  to  Yucatan.  Castillo  (1866)  published  only 
the  first  volume  of  an  historical  and  biographical  dictionary  which 
has  some  good  material  on  the  language.^  Berendt  (7  in  B.  L.  C. 
No.  181)  has  a  fair  bibliography  of  Yucatan  in  manuscript.  Car- 
rillo  y  Ancona  (1868,  1871,  1871a,  1878-82)  gives  bibliographical 
material  on  the  Maya  language.  Sosa  (1884)  and  especially  Mar- 
tinez Alomia  (1906)  are  biographical-bibliographical  works  of  some 
importance.  Menendez  (1906)  has  a  good  list  of  writers  on  Yuca- 
tan.   Saville  (1921)  also  has  a  list  of  works  on  Yucatan. 

Yucatan.  Maya  Linguistics.  Berendt  (8  in  B.  L.  C.  No.  11) 
and  de  Rosny  (1875;  ed.  1904)  have  bibliographical  notes  limited 
to  the  Maya  dialect.  Carrillo  y  Ancona  (1870;  ed.  1872)  should 
be  mentioned  here.  Brinton  (1882,  p.  72-77)  discusses  the  Maya 
grammars  and  dictionaries.  Tozzer  (1917,  p.  184-186)  gives  a 
bibliography  covering  the  Books  of  Chilam  Balam. 

Biographical  Works.  Alcedo  (1807),  Beristain  y  Souza  (1816- 
21),  Castillo  (1866),  Carrillo y  Ancona  (1870;  ed.  1872),  Sosa  (1866: 
1884),  and  Martinez  Alomia  (1906)  are  excellent  reference  books 
on  the  biographies  of  writers  on  Maya  hnguistics. 

^  Reference  should  be  made  here  to  another  work  of  Castillo  (1861)  which 
Carrillo  y  Ancona  (1870;  ed.  1872,  p.  138)  considers  **precio9a" 
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Sale  Catalogues.  References  have  been  made  to  a  few  of  the 
important  sale  catalogues  containing  books  on  Maya  linguistics. 
No  attempt  has  been  made  to  exhaust  this  list.  The  following  are 
noted  in  the  bibliography:  Anon  (1868),  Fischer  (1869),  J.  M. 
Andrade  (1869),  Quaritch  (1873  et  seq.),  Field  (1875),  Clarke 
(1878),  Ramirez  (1880),  Maisonneuve  (1881:  1897),  Tdibner 
(1882),  Murphy  (1884),  Pefiafiel  (1886),  Chadenat  (1889  et  seq.), 
Hiersemann  (1891  et  seq,),  Leon  (1896),  Platzmann  (1903),  Hamy 
(1909),  and  Wilkinson  (1914;   1915). 

Periodicals.  There  is  a  long  Ust  of  periodicals  printed  in  Yuca- 
tan, principally  in  Merida  and  in  Campeche.  With  few  exceptions 
each  has  had  a  very  short  history.  The  newspaper.  La  Revista 
de  Merida,  founded  in  1859,  has  been  pubUshed  continuously  up 
to  the  present  time  with  the  exception  of  the  years  1916,  1917. 
It  often  contains  important  articles  on  the  Maya  language.  El 
Museo  Yucateco  (1841-42)  was  published  in  Campeche,  only  two 
volumes  of  which  appeared.  El  Registro  Yucateco  (1845-49)  only 
lasted  for  five  years.  This  pubUcation  (1845,  p.  233-235)  gives  a 
Ust  of  the  various  periodicals  appearing  in  Yucatan  from  1813  to 
1845.  Medina  (1904)  and  Molina  (1904^13,  v.  3,  p.  574)  also 
give  hsts.  Few  of  these  papers  contain  anything  of  interest  on  our 
subject.  La  Revista  Yucateca  (1849),  El  Semanario  Yucateco 
(1878-82),  and  El  Seminario  Conciliar  are  names  of  other  early 
serial  publications.  Martinez  Alomia  (1902)  gives  a  list  of  the  peri- 
odicals published  in  Campeche  from  1813  to  1889.  The  Calendario 
de  Espinosa,  a  modern  publication,  appearing  annually,  often  con- 
tains short  articles  on  the  Maya  language. 

CLASSIFICATION  OF  LANGUAGES 

General.  The  monumental  work  of  the  Abb^  Herv&s  y  Pan- 
duro  (1784;  ed.  1800-05)  is  the  first  attempt  at  a  classification  and 
study  of  the  languages  of  the  world.^  Hervds  (1784)  treats  of  the 
classification  of  the  languages  and  v.  1  of  the  1800-05  edition  con- 
siders the  languages  of  America.  There  is  a  very  brief  notice  of 
the  Maya  language  (1800-05,  v.  1,  p.  289-290). 

*  For  an  excellent  discussion  of  this  work  and  the  material  used  in  its  prep- 
aration, see  Mitre  1909-11,  v.  1,  p.  116-122. 


CLASSIFICATION  OF  LANGUAGES  159 

The  Mithridates  begun  by  Adelung  (1806-17)  and  continued  by 
Vater  is  the  second  great  attempt  to  classify  the  languages  of  the 
world.  The  3d  volume,  2d  part,  treats  of  the  languages  of  America. 
Neither  this  nor  the  work  of  Hervds  y  Panduro  is  of  much  present 
use. 

MiDDLB  America.  The  attempts  to  classify  the  languages  of 
America  have  been  many.  These  classifications  are  of  interest  to 
us  only  as  they  treat  the  languages  of  Middle  America,  especially 
those  of  the  Maya  stock  and  particularly  those  of  the  Maya  dialect. 
No  attempt  has  been  made  to  list  the  numberless  minor  works 
such  as  EstadisticaSy  etc.,  printed  in  Mexico,  which  often  give  lists 
of  languages  spoken  in  the  Republic  or  in  the  various  states.^ 

Juarros  (1808;  ed.  1857,  v.  2,  p.  35),  Latham  (1860,  p.  410-411) 
and  C.  Malte-Brun  (1862,  p.  59)  give  imperfect  lists  of  the  Maya 
dialects.  The  Ministerio  de  Fomento  (1864)  and  Siliceo  (1867), 
Secretary  of  the  Ministerio  d^  Fomento,  Mexico,  both  pubUsh  brief 
accounts  of  the  dialects  of  Maya.  Brasseur  de  Bourbourg  (1867) 
has  an  incomplete  list.  Orozco  y  Berra  (1864,  esp.  p.  56  and  map) 
gives  one  of  the  best  of  the  earliest  classifications.  Malte-Brun 
(1878,  p.  19-20)  republishes  this  with  corrections.  Brasseur  de 
Bourbourg  (1866,  p.  127-129,)  Bancroft  (1874-76,  v.  3,  p.  571), 
Berendt  (1878,  map),  Larrainzar  (1876-78,  v.  2,  p.  407^09,  map) 
and  Bastian  (1878-89,  v.  2,  p.  343)  all  give  more  or  less  complete 
Hsts  of  the  dialects  of  the  Maya-Quiche  stock.  Pimentel  (1876) 
gives  a  full  list  with  an  interesting  arrangement  of  the  dialects  as 
branches  of  a  tree. 

Stoll  (1884,  map,  and  1886,  p.  300-303)  is  one  of  the  best  writers 
on  this  subject.  Cubas  (1876,  p.  105-112:  1884,  p.  23)  and  Batres 
(1886)  are  less  important.  Brinton  (1891)  and  Cubas  (1888-91, 
V.  1,  p.  V,  XV ;  also  v.  5,  p.  473)  are  serviceable.  Gerrodette  (1891- 
92,  map),  Charencey  (1894,  p.  345-346),  and  Pefiafiel  (1897),  the 
latter  arranged  by  states,  are  secondary  in  importance.  Sapper 
1893 :  1896a :  1897 :  1906)  ranks  with  Stoll  as  an  authority.  Leon 
(1900;  ed.  1903,  p.  282,  map),  Gatschet  (1900),  and  Keane  (1901; 
ed.  1911,  V.  2,  p.  22)  have  fairly  complete  hsts.  Pefiafiel  (1900, 
p.  92-97,  216—221,  340—343,  464-469)  gives  a  census  of  people 

^  Two  of  the  most  important  of  these  works  are  those  of  Regil  and  Peon 
a862)  and  Baqueiro  (1881)  as  they  treat  solely  of  Yucatan. 
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speaking  Maya  and  its  various  dialects.  The  work  of  Thomas 
(1902),  amplified  and  corrected  by  Swanton,  (Thomas  and  Swan- 
ton,  1911,  map)  stands  at  present  as  the  best  discussion  of  the 
different  linguistic  families  of  Middle  America.  Zayas  (1908,  p.  160- 
164)  and  Beuchat  (1912,  p.  405-406)  give  brief  accounts  of  the 
different  Maya  dialects.  Joyce  (1914,  p.  201-202)  follows  Thomas 
and  Swanton  in  the  main.  Attention  should  be  called  to  the  work 
of  Gates  (1920),  more  especially  to  his  map  (p.  606).  WiUdnson 
(1)  has  a  tentative  arrangement  of  the  Maya  dialects  with  their 
location. 

AFFINITIES 

It  is  not  necessary  to  treat  here  the  much  debated  question  re- 
garding the  possible  affihation  between  the  Maya  culture  and  that 
in  other  parts  of  the  world.  For  bibliographical  purposes  it  is  well 
to  record  the  most  important  discussions  regarding  the  possible  con- 
nection between  the  Maya  language  and  that  spoken  in  other  parts 
of  the  world.  It  is  hardly  necessary  to  add  that  these  treatises  are 
of  no  scientific  value.  No  attempt  is  made  to  discuss  the  possible 
aflSliation  of  any  features  other  than  language. 

European  Languages.  The  connection  between  Maya  and 
several  of  the  languages  of  the  Indo-European  and  Semitic  groups 
is  discussed  by  Brasseur  de  Bourbourg  (1869-70,  v.  2,  p.  i-xlix).^ 
Douay  (1900,  p.  94)  quotes  Brasseur  de  Bourbourg.  The  work  of 
LePlongeon,  as  described  by  Salisbury  (1877),  and  the  writings  of 
LePlongeon  himself  (1879:  1880:  1880a,  1881:  1881a:  1896)  are 
interesting  examples  of  other  fantastic  ideas  regarding  the  connec- 
tion between  the  Maya  language  and  those  of  the  Old  World.  Car- 
rillo  y  Ancona  (1880b;  ed.  1883,  p.  624-631)  refutes  the  testimony 
of  LePlongeon  of  a  connection  between  Maya  on  the  one  hand  and 
Greek  and  Eg>'ptian  on  the  other.  Ober  (1884,  p.  102)  quotes  Le 
Plongeon  regarding  a  Chaldean  connection.  Ancona  (1877)  com- 
pares some  Maya  words  with  Eg>'ptian.  Dusaert  (1882)  refutes 
Brasseur  de  Bourbourg.^ 

Oceanic  and  Asiatic  Languages.  A  belief  in  a  relationship 
between  Maya  and  the  languages  of  the  Oceanic  area  is  held  by 

1  See  reference  to  this  in  Mitre  (1909-11,  v.  3,  p.  63). 

2  See  also  in  this  connection  the  list  of  comparative  vobabulaxies  on  p.  293, 
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Thomas  (1894),  Tregear  (1898),  and  Campbell  (1898-99).  Ken- 
nedy (1861,  p.  139)  thinks  there  is  some  affiliation  between  Maya 
and  Chinese  or  Japanese.  Douay  (1906)  denies  that  there  is  any 
connection  between  Maya  and  Japanese.  Books  containing  com- 
parative vocabularies  of  Maya  and  Chinese  are  discussed  on  p.  179. 

South  American  Languages.  Douay  (1)  discusses  the  affilia- 
tion between  the  Maya  vocabulary  and  that  of  Quechua.^ 

Antillian  Languages.  A  connection  between  Maya  and  the 
languages  of  the  Antilles  was  thought  possible  from  very  early 
times.*  Oviedo  (1636),  quoted  in  turn  by  Vater-Adelung  (1806-17) 
and  Prichard  (1843),  thinks  that  Cuba  and  Yucatan  were  related 
linguistically.  Bachiller  (1883,  chap.  5)  states  that  Cuba  was  not 
populated  from  Yucatan  but  he  compares  Maya  with  the  lan- 
guages of  the  Antilles.  Douay  (1894:  1900)  believes  that  there 
are  certain  lexical  similarities  between  Maya-Quiche  and  the  lan- 
guage of  Haiti. 

DESCRIPTION  OF  LANGUAGE 

Apart  from  the  more  detailed  examination  and  description  of 
the  Maya  language  given  in  many  of  the  grammars,  there  is  often 
a  short  notice  of  the  dialect  in  many  of  the  early  histories  and  in  a 
large  number  of  the  later  works.  In  the  Colecci6n  de  Documentos 
Ineditos  (1898-1900,  v.  11,  13)  and  in  other  collections  of  this 
sort  brief  reference  is  often  made  to  the  language.  The  O'Neil 
manuscript  (1796)  probably  belongs  here.  Barton  (1797,  p.  Ixxiii) 
quotes  Clavigero  and  mentions  the  Maya  dialect.  F.  H.  A.  von 
Humboldt  (1811,  v  2,  p.  246),  followed  by  J.  B.  Gordon  (1820, 
p.  73),  has  a  short  statement  including  the  fact  that  the  language 
is  guttural.  Balbi  (1826;  ed.  1836,  p.  xxx),  Temauz-Compans 
(1843),  and  Granado  (1846,  p.  167)  give  very  brief  notes  on  the 
language.  Brasseur  de  Bourbourg  (1866)  gives  a  short  description 
of  the  language  and  (1867-69,  v.  1,  p.  63)  mentions  the  fact  that 
the  Maya  is  undoubtedly  the  mother  of  the  Tzental  of  Chiapas. 

^  In  this  connection,  he  uses  the  Maya  vocabularies  of  Brasseur  de  Bour- 
bourg (1869-70)  and  Charencey  both  of  which  are  very  imperfect. 

'  Peter  Mart>T  in  De  Insxdis  nuper  inventis  writes  "  Quorum  idioma  si  non 
idem,  consanguineum  tamen," 
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Jehfin  (1864,  col.  881)  describes  the  language.  Bollaert  (1870, 
p.  291)  quotes  Beltran  regarding  Maya  diction  and  Hovelaque 
(1876,  p.  107)  classes  Maya  among  the  agglutinative  languages. 

Orozco  y  Berra  (1864,  p.  155-159)  presents  almost  the  first 
good  accoimt  of  the  language  outside  that  of  the  granmiars  which 
are  noted  in  another  place.  Garcia  y  Garcia  (1866,  p.  bcxv)  is  one 
of  the  many  who  states  the  ease  with  which  Maya  is  learned  by 
the  Spanish-speaking  population.  Carrillo  y  Ancona  (1866:  1866; 
ed.  1883,  p.  555-561:  1878-^2;  ed.  1883,  p.  101-123)  presents  his 
own  ideas  regarding  the  language  and  also  quotes  freely  from  the 
earlier  authorities.  J.  G.  Mtiller  (1866)  has  a  very  short  note.  Brinr 
ton  (1871)  has  a  description  of  the  Maya  stock  in  general.  Ancona 
(1878-1906;  ed.  1889,  v.  1,  p.  112-117)  limits  his  observations 
to  the  language  of  Yucatan.  Brinton  (1881,  p.  623 :  1882a,  p.  218, 
note)  speaks  of  the  figurative  expressions  it  is  possible  to  make 
in  Maya.  In  Brinton  (1886)  the  philosophical  character  of  the 
Maya  is  described  according  to  an  unknown  manuscript  of  von 
Humboldt.  Palma  y  Palma  (1901,  p.  108-131)  has  a  very  interest^ 
ing  chapter  on  the  richness  of  expression  possible  in  Maya. 

The  long  description  of  Brasseur  de  Bourbourg  (1869-70,  v.  2, 
p.  i-xlix)  is  practically  worthless.  Larrainzar  (1876-78,  v.  2,  p.  407- 
409)  and  Rockstroh  (1878,  p.  1-13)  give  a  general  description  of 
Maya.  Malte-Bnm  (1878)  has  a  statement  taken  from  Orozco 
y  Berra  (1864).  Baeza  (circa  1880)  has  a  paper  on  the  Maya  lan- 
guage. Short  accounts  of  the  language  also  appear  in  Winsor  (1889, 
v.  1,  p.  427),  Juan  Molina  (1896,  p.  332-335),  Spencer  (1873-1910, 
div.  ii,  pt.  lb,  p.  51),  Mendez  (1898),  Brinton  (1900a,  p.  207),  and 
Lehmann  (1907).  Tozzer  (1902-05)  makes  several  general  obser- 
vations on  the  language.  Mitre  (1909-11,  v.  3,  p.  61—64)  sum- 
marizes the  description  of  the  language  taken  from  several  sources. 
Hestermann  (1915)  has  a  few  scattering  observations  on  the 
language. 

GRAMMARS 

Carrillo  y  Ancona  (1881;  ed.  1883,  p.  123),  quoted  by  Brinton 
(1882,  p.  72),  states  that  thirteen  grammars  of  the  Alaya  language 
have  been  written.  This  number  could  be  considerably  increased 
at  the  present  time. 

XVI  Century.  Mention  has  already  been  made  of  the  early 
work  of  Villalpando  (§  1).    He  was  the  author  of  a  grammar,  ac- 
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cording  to  Landa  (1863,  p.  94),  which  was  probably  printed  but  no 
copy  is  now  known.  His  dictionary,  probably  founded  on  the 
vocabulary  contained  in  the  grammar  was  printed  in  1571.  The 
grammar  is  supposed  to  have  been  perfected  by  Landa  (§  1)^  and 
to  have  furnished  some  of  the  material  for  the  grammar  of  Coronel 
(1620). 

XVII  Century.  It  is  probable  that  the  first  Maya  grammar 
of  this  century  was  written  by  Acevedo  (§  1)  ^  who  came  to  Yuca- 
tan in  1592  and  died  at  the  end  of  the  first  quarter  of  the  century.' 
Another  grammar  of  about  this  time  is  that  by  Ctuutas  (§  1).  The 
eariiest  grammar  now  available  is  that  of  Coronel  (1620),*  the 
teacher  of  Cogolludo.  The  only  copy  known  is  in  the  possession  of 
Mr.  Gates.  As  previously  noted  (p.  10),  it  imdoubtedly  furnished 
the  foundation  for  the  grammar  of  San  Buenaventura.  Other 
grammars  of  this  century,  all  of  which  have  disappeared,  are  those 
written  by  Vidales  (§  2)  toward  the  end  of  the  second  quarter  of 
the  century  *  and  one  on  the  Lacandone  dialect  by  Rivas  Gastelu 
(§  1),  a  native  of  Guatemala. 

San  Buenaventura  (1684;  2d  ed  1888),  a  French  Franciscan 
stationed  in  Merida,  wrote  the  granunar  which  has  been  described 
elsewhere  (p.  10)  on  or  about  1675.'    This  was  published  in  1684 

^  Cogolludo  (1688,  lib.  vi,  cap.  i)  writes,  "Fr.  Lorenzo  de  Bienvenida^  con  no 
inenos  feliz  despachOy  que  se  presumid  de  la  solicitud  de  ian  gran  Reli^ioso,  y 
traxo  una  Mismon  de  diez  ReligiosoSf  que  le  did  el  Rey  para  esta  Provincial  y 
sabiendo  que  avian  llegado  a  desetnbarcar  en  el  Puerto  de  Zilam^  el  R.  Padre 
Custodio  did  orden  at  Padre  Fr,  Diego  de  Landa j  que  era  Guardian  de  Merida , 
para  que  fuesse  al  Puerto^  y  los  recibiessey  y  llevandolos  al  Convento  de  Ytzmal 
les  leyesse  el  Arte  de  la  lengua  de  estos  naturaleSy  que  hi  atria  perficionadOj  y  que  en 
sabiendole  se  fuesse  d  su  Convento  de  Merida.^' 

2  Carrillo  y  Ancona  (1870;  ed.  1872,  p.  165)  writes:  "Vino  con  la  cruz  del 
misionero  a  la  proHncia  de  Yucatan^  y  entre  sus  muchos  servicios  y  esclarecidas 
virtudesj  la  historia  refiere  su  dedication  particular  al  estudio  del  idioma  yucateco, 
de  que  escrihid  un  'Manual  6  compendia  elementaly*  y  una  como  ^Miscehinea 
Maya,^  6  coleccion  de  escritos  varios  sohre  este  idioma  y  de  Tratados  morales 
escritos  en  6ly  procurando  suplir  con  estos  traba^os  el  defecto  natural  de  su  lenguaJ*^ 

3  See  Lizana  (1633;  ed.  1893,  p.  102)  for  details  of  his  work. 

*  For  a  full  discussion  of  the  grammars  of  Coronel,  San  Buenaventura,  and 
Beltran,  see  Part  I,  p.  9-14. 

»  Beristain  y  Souza  (1816-21,  v.  3,  p.  276)  states  that  he  wrote  from  1644 
to  1648.  Carrillo  y  Ancona  (1883,  p.  124)  places  this  writer  among  those  who 
worked  in  the  xvi  Century. 

«  The  Aprobacion  del  R.  P.  Fr.  Juan  de  Torres  is  dated  May  19,  1675. 
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with  a  fac-aimile  edition  in  1888.  Until  a  few  years  ago  this  was 
considered  the  first  of  the  Maya  grammars  which  had  come  down 
to  us.  With  the  appearance  of  the  single  copy  of  Corona's  work 
first  place  in  point  of  time  now  belongs  to  that.  It  has  been  stated 
that  San  Buenaventura  follows  Coronel  with  great  fidelity.  It  is 
quite  evident  that  San  Buenaventura's  grammar,  on  the  other 
hand,  furnished  the  data  for  grammatical  material  on  the  Maya 
given  by  A  von  Humboldt  ^  (1811,  English  ed.  v.  2,  p.  246)  and  he, 
in  turn,  was  followed  by  Adelung  (1806-17,  v.  3,  pt.  3,  p.  16-23). 
Pimentel  (1862-66,  v.  2,  p.  1-39;  ed.  1876,  v.  3,  p.  105-138,  230- 
275)  follows  San  Buenaventura.  Brasseur  de  Bourbourg  (1869-70, 
v.  2,  p.  1-84)  has  printed  the^eater  part  of  this  grammar  imder  a 
diflferent  arrangement  and  Mitre  (1909-11,  v.  3,  p.  64^-70)  has 
given  a  full  outline  of  this  grammar  of  San  Buenaventura.  Biyne 
(1886,  V.  1,  p.  191-193;  ed.  1892,  v.  1,  p.  195-197)  has  some  gram- 
matical notes  after  Bra^seiu*  de  Bourbourg. 

XVIII  Century.  One  of  the  granunars  of  this  century  is  that 
of  Avendafio  (§  1)  who  held  the  title  of  Difinidor  in  Yucatan  in 
1705.*    This  work  has  disappeared. 

Beltran  (1746;  2d  ed.  1869)  and  his  famous  grammar  come  in 
this  century.  As  previously  noted  (p.  10),  this  grammar,  by  a 
native  of  Yucatan,  seems  by  far  the  best  of  the  early  works  on  the 
Maya.  Brasseur  de  Bourbourg  is  altogether  too  severe  in  his  crit- 
icism of  this  grammar  in  comparison  with  that  of  San  Buena- 
ventura. He  writes  (1871,  p.  24),  '*  II  possedait  parfaitement  sa 
langue:  mats  il  n^en  comprit  pas  le  genie  comme  son  pridScesseuTy 
le  pkre  Gabriel  de  Saint  Bonaventure^  auquel  il  emprunta,  toulefoiSy 
une  partie  de  son  travail;  aussi  sa  grammairey  diffuse  et  mal  cangue, 
manque-t-elle  de  lucidite,^^  Seler  (1887)  is  also  incUned  to  favor  San 
Buenaventura  to  Beltran.^    Beltran  was  a  native  of  Yucatan  and 

*  W.  von  Humboldt  (1:  2)  is  the  author  of  two  manuscripts  on  the  Maya 
grammar. 

*  For  an  excellent  account  of  the  missionary  labors  of  this  Franciscan,  see 
his  work  (1696),  translated  by  Mr.  Charles  P.  Bowditch,  and  collated  with 
other  material  by  Means  (1917). 

Carrillo  y  Ancona  (1883,  p.  125)  places  Avendafio  among  the  writers  of  the 
XMi  Century.    Berendt  dates  these  works  of  Avendafio  about  1750. 

*  Gates  also  regards  Beltran's  work  as  inferior  to  that  of  the  two  earher 
writers  whose  grammars  are  extant. 
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a  good  Maya  scholar.  He  taught  Maya  in  Merida  about  1740. 
His  grammar  was  written  in  1742  and  printed  in  1746  with  an 
excellent  reprint  in  1859. 

Berendt  (1867)  states  that  he  saw  Henderson  (§  3)  at  work  in 
Belize  and  that  the  latter  made  a  translation  into  English  of 
Beltran's  grammar.  According  to  Ludewig  (1858,  p.  227)  Elingdon 
(§  1)  made  an  English  translation  of  the  same  grammar  which  is 
said  to  be  in  the  possession  of  the  American  Bible  Society  of  New 
York.  The  present  Secretary  states  that  he  can  find  no  trace  of 
this  manuscript.  As  previously  pointed  out,  there  is  much  con- 
fusion over  the  authorship  of  works  listed  under  Henderson  and 
Kingdon. 

Much  of  the  material  published  on  the  Maya  granmiar  in  the 
last  century  was  taken  from  Beltran.  The  list  of  his  followers  is  a 
long  one.  It  contains:  Norman  (1843,  p.  240-249),  Gallatin  (1846, 
p.  4^-47,  252-268)  and  Heller  (1853,  p.  381-385).  They  evidently 
had  access  to  the  first  edition.  Brasseur  de  Bourbourg  (1864, 
p.  459-478)  writes  that  he  obtained  his  granmiatical  material  from 
the  works  of  Beltran  and  Ruz.  It  is  quite  evident  that  he  de- 
pended very  slightly,  if  at  all,  on  Beltran's  treatise.  According  to 
Brinton  (1900,  p.  209),  Brasseur  de  Bourbourg  explained  to  Berendt 
that  when  he  w^rote  this  book  he  had  never  seen  the  original  works 
either  of  Beltran  or  of  Ruz  but  only  Gallatin's  reference  to  the 
former  and  Kingdon's  translation  of  the  latter.  De  Rosny  (1876, 
p.  61-82)  and  Bancroft  (1874-76,  v.  3,  p.  773-776)  give  some  por- 
tions of  Beltran  almost  without  change.  Charencey  (1883-84;  ed. 
1886)  uses  it  in  comparing  the  conjugation  of  the  Maya  with  that  of 
Quiche.  Larrainzar  (1876-78,  v.  2,  p.  407-408)  mentions  Beltran. 
Palma  y  Palma  (1901)  follows  him  quite  fully  and  Mitre  (1909- 
11,  V.  3,  p.  71-83)  gives  an  outline  of  the  work.  De  Rosny  (1904, 
p.  87-115)  has  grammatical  notes  after  San  Buenaventura,  Bel- 
tran, and  Ruz. 

XIX  Century,  etc.  The  next  independent  work  on  the  Maya 
granunar  was  that  of  Ruz  (1844:  1846).^  He  was  a  Franciscan, 
born  in  Merida  in  1785.    He  was  a  prolific  writer  on  Maya  sub- 

^  Squier  (1861,  p.  38)  gives  a  Maya  grammar  by  Narciso  (1838).  This  is 
clearly  a  mistake.  The  Narciso  work  is  a  Spanish  grammar  by  Diego  Narciso 
Herranz  y  Quiros,  translated  into  Maya  by  Ruz. 
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jects  as  already  pointed  out.  His  main  grammatical  work  (1844)  is 
written  in  the  form  of  questions  and  answers  in  the  Maya  language 
and  is  really  a  translation  into  Maya  of  the  Spanish  grammar  of 
Herranz  y  Quires  (1834).  Neither  this,  his  CartiUa  (Ruz,  1846; 
2d.  ed.  Berendti  1871)  nor  any  of  his  other  works  are  of  great  im- 
portance from  a  linguistic  point  of  view.  An  English  translation 
of  his  granmiar  was  published  by  Elingdon  (1847).^  Brasseur  de 
Bourbourg  (1864,  p.  459-478)  follows  Ruz,  as  previously  stated, 
although  he  claims  to  have  used  Beltran  as  well.  Finally,  de 
Rosny  (1876,  p.  91-93)  gives  some  modem  Maya  from  Ruz. 
Vela  (1)  has  left  a  few  grammatical  notes  some  of  which  refer  to 
the  grammar  of  Ruz. 

Juan  Pio  Perez  (1)  contemplated  writing  a  granunar  and  col- 
lected notes  for  this  work  (B.  L.  C  No.  11).  There  seepns  also  to 
have  been  some  manuscript  notes  on  the  language  giveiji  by  Perez 
(1842a)  to  Stephens.^  Gallatin  (1846)  used  these  in  ajddition  to 
the  granunar  of  Beltran  in  preparing  his  own  work.  Pei^ez  (1844), 
in  a  letter  written  from  Peto,  makes  some  very  interesting  gram- 
matical observations  regarding  the  changes  in  Maya  ijrom  the 
point  of  view  of  time.  Henderson  (1862)  published  a  May^a  primer 
of  no  value.  ( 

Berendt  (1864  and  6,  §  1,  3-5)  has  left  several  incomplWe  por- 
tions of  a  Maya  grammar  in  manuscript.  Anon  (26,  p.  88-S8)  pre- 
sents a  few  grammatical  notes.  Shea  (1873-76,  v.  1,  p.  411'^  gives 
a  specimen  of  Maya  grammar.  Sayce  (1876,  p.  187,  note)  l>as  an 
example  of  the  Maya  noun  and  adjective  taken  from  the  ttxt  of 
Charencey  (1873).  Gabelentz  (1881,  p.  368)  gives  an  example  of 
the  possessive.  Charencey  (1883:  1896)  should  be  mentio>ed 
among  the  writers  on  Maya  grammar  although  his  writings  dc*l 
with  special  features  of  the  language. 

^  In  a  preliminary  note  to  Berendt's  copy   of   the  Kingdon  translatio 
(Berendt,  1866),  Berendt  points  out  that  Kingdon  mistranslates  Ruz's  titli 
Gramatica  Yucateca  which  does  not  mean  a  **  Yucatan  Grammar,"  but  a  pjram 
mar  of  the  Yucatecan  language.    He  adds:  **It  seems  that  Father  Kingdor 
had  only  an  imperfect  knowledge  of  either  Maya  or  Spanish.    We  arrive  at 
this  conclusion  in  view  of  the  many  blunders  made  in  his  translation,  for  which 
see  my  notes."    (This  note  given  by  Brinton,  1900,  p.  208). 

2  See  Stephens,  1843,  v.  2,  p.  278.  There  is  another  set  of  manuscript  notes 
on  the  grammar  by  Perez  (10).  It  is  impossible  to  judge  how  much  of  this 
material  is  contained  in  Perez  (1)  and  (1842a). 
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Brinton  (1882|  p.  27-37)  gives  some  brief  grammatical  notes. 
He  had  access  to  the  early  works  of  San  Buenaventura  and  of  Bel- 
tran.  Seler  (1887),  while  basing  his  study  entirely  on  early 
printed  material,  presents  the  grammatical  forms  in  a  new  light. 
Zavala  (1896)  has  a  small  grammar,  rather  badly  arranged,  and  not 
covering  the  ground  so  fully  as  the  early  grammarians  have  done. 
Palma  y  Palma  (1901,  p.  83-474),  although  following  Beltran  in 
the  main,  presents  much  new  and  original  material  of  some  value. 
Romero  Fuentes  (1910)  and  Pacheco  Cruz  (1912)  have  phrase 
books  which  are  useful  in  acquiring  a  superficial  speaking  knowl- 
edge of  the  Maya  but  they  are  quite  inadequate  for  a  proper 
understanding  of  the  grammatical  forms. 

Lopez  Otero  (1914)  has  a  very  good  grammar  founded  in  part 
upon  the  granunar  of  Beltran  and  upon  the  linguistic  teachings  of 
the  late  Sefior  Don  Audomaro  MoUna.  This  work  ranks  next  to 
that  of  the  three  early  grammarians.  It  also  gives  a  very  good  idea 
of  the  language  as  spoken  at  the  present  time. 

Special  Features.  Studies  of  special  phases  of  the  Maya  gram- 
mar are  not  numerous.  Adam  (1877)  has  a  study  of  polysynthesis 
in  Maya  and  Quiche.  Charencey  (1884)  has  some  pertinent  ideas 
regarding  the  formation  of  words  in  Maya  and  another  paper 
(1896)  on  the  classification  of  the  verb.  Tozzer  (1912)  attempts  to 
classify  the  verb.  The  Maya  pronoun  is  treated  by  Brinton  1886, 
p.  35-36),  Charencey  (1883,  p.  123-129),  and  by  Tozzer  (1906). 
Rej6n  Garcia  (1906,  p.  19-27)  has  some  remarks  of  no  value  on 
certain  particles.  Gates  (1)  has  an  excellent  article  in  manuscript 
regarding  the  modern  approach  to  a  Maya  granmiar.  He  also 
(Gates,  1914)  discusses  the  grammar  from  a  philosophical  basis. 

Comparative  Grammar.  Maya  Stock,  This  subject  is  best 
treated  by  Seler  (1887),  Charencey  (1866:  1883-84;  digest  m 
Mitre,  1909-11,  v.  3,  p.  87-95),  and  Charencey  (1883,  p.  123-139). 
The  interpretation  of  the  material,  gathered  from  the  older  au- 
thorities, is  a  distinct  contribution  to  the  study  of  the  Maya 
language  as  a  whole. 
SUght  comparative  grammatical  material  on  the  Maya  and 
s  Quiche  is  to  be  found  in  Adam  (1877).  Gallatin  (1846)  treats  of 
^        Maya,  Quiche,  Pokonchi,  and  Huastec.    F.  Miiller  (1876-88,  v.  2, 
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p.  305-313,  after  Vater)  compares  Maya,  Quiche,  Mam,  Pokonchi, 
and  Huastec. 

Maya  stock  and  Mexican  languages.  Berendt  (6  in  B.  L.  C. 
No.  179)  compares  Maya  with  Nahuatl,  Otomi,  Natchez,  Cak- 
chiquel,  etc.  Palma  y  Palma  (1901,  p.  421^149)  has  some  reflec- 
tions on  Nahuatl  and  Maya.    See  also  Adam  (1878a)  below. 

Maya  stock  and  North  American  Languages.  Adam  (1878)  com- 
pares Dakota,  Cree  and  some  other  North  American  stocks  with 
Maya  and  Quiche  and  Adam  (1878a)  treats  briefly  of  Dakota, 
Nahuatl,  Maya,  Quiche,  as  well  as  two  South  American  stocks. 

Maya  stock  and  South  American  Languages.  See  Adam  (1878a) 
above. 

PHONETICS 

The  phonetics  of  the  Maya  language  are  discussed  at  some 
length  in  the  grammar  of  Beltran  (1746)  and  in  several  of  the  other 
granunars.  His  list  of  the  sounds  is  used  by  Norman  (1843,  p.  242) 
and  the  latter  is  copied  in  tiu-n  by  Spence  (1913,  p.  342).  Juan 
Molina  (1896,  p.  335)  also  quotes  from  Beltran.  Brasseur  de 
Bourbourg  (1864,  p.  322,  note),  followed  by  BoUaert  (1866,  p.  50- 
51)  quote  Beltran  on  the  alphabet.  The  Analytical  Alphabet  of 
Berendt  (1869)  and  Berendt  (6  in  B.  L.  C.  No.  179,  §  1)  together 
with  Stoll  (1884,  p.  39-44)  give  good  discussions  of  the  phonetics 
of  the  whole  group  of  Maya  languages.  Carrillo  y  Ancona  (1880a, 
p.  91-95:  1893)  ^  has  some  words  on  the  pronunciation.  Anon. 
(2,  ff.  9-11)  treats  of  the  sounds  in  Maya.  Perez  (1842a)  has  left 
some  remarks  on  the  various  sounds  and  letters  adopted  for  these 
sounds  as  a  preliminary  notice  to  his  manuscript  "  Codex  Perez  ^' 
in  the  library  of  the  New  York  Historical  Society.  These  notes 
were  used  by  Gallatin  (1845,  p.  252).  Justo  Sierra  (1842-45)  dis- 
cusses the  sounds  in  Maya.  Gates  (3)  has  a  paper  in  manuscript 
regarding  the  pronunciation  with  an  alphabet  which  he  prefers  in 
writing  Maya  and  he  describes  (Gates,  1920,  p.  611-613)  very 
carefully  the  phonetic  system  of  the  language.  Tozzer  (1907, 
p.  xxiii:  1910,  p.  277)  gives  a  key  to  the  pronunciation  of  the 
Maya  Sounds. 


*  This  work  introduces  the  series  of  manuscript  vocabularies  from  the  dif- 
ferent towns  in  Yucatan  described  on  p.  293. 
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VOCABULARIES 

Carrillo  y  Ancona  (1881;  ed.  1883,  p.  123),  quoted  by  Brinton 
(1882,  p.  72),  states  that  seventeen  dictionaries  of  the  language 
have  been  written.  This  number  should  be  increased  if  we  include 
all  the  missing  Maya  vocabularies. 

XVI  Century.  ViUalpando  (1671)  holds  the  place  of  priority 
regarding  the  authprship  of  a  Maya  dictionary  as  he  does  that  of 
a  grammar.  His  dictionary  was  published  in  Mexico  in  1571.^ 
This  work  is  probably  based  upon  the  vocabulary  contained  in  his 
Arte  (§  1)  which  is  missing. 

Solana  (1680),  a  Franciscan  and  companion  of  Landa,  is  another 
author  of  a  dictionary  in  this  century.  This  is  in  manuscript  and  is 
probably  in  the  library  of  The  Hispanic  Society  of  America  in  New 
York.*  Mention  should  also  be  made  here  of  a  short  collection  of 
Maya  words  given  by  Oviedo  (1636;  ed.  1861-66,  v.  4,  p.  593- 
607),  also  in  Berendt,  (1868d,  v.  1,  in  B.  L.  C.  No.  42-11)  and 
Berendt  (6  in  B.  L.  C.  No.  180).  The  Maya  words  in  Landa  (1864) 
have  been  collected  and  translated  by  Bowditch  (1). 

Another  dictionary  of  this  century  is  that  by  Gaspar  Antonio 
Xiu  (§  1).'  He  was  a  Maya  Indian  and  related  to  the  so-called 
royal  family  of  the  Tutul  Xius,  one  of  the  two  reigning  families 
of  Mayapan.  The  manuscript  is  missing  but  it  is  dated  toward  the 
close  of  the  century  as  he  is  known  to  have  been  receiving  a  pension 
from  the  Spanish  Government  in  1593  and  1599.* 

^  Brinton  (1882.  p.  74)  states  that  one  copy  at  least  is  in  existence. 

^  I  have  been  unable  to  veriiy  this  point.  For  bibliographical  purposes 
several  works  of  Solana  are  listed  in  the  bibliography  although  they  do  not 
appear  to  touch  upon  the  Maya  language,  Solana  (§  3),  (§  4),  (§  5),  (§  6). 
NAjera  (1)  should  be  noted  here.  The  work  of  Cardenas  (1689),  although 
belonging  to  the  next  century,  may  be  mentioned  as  being  in  the  same  class. 

*  In  the  list  of  missing  authorities  I  have  also  placed  another  work  by  Xiu 
(1682)  although  it  probably  has  little  to  do  with  Maya  linguistics.  See  Carrillo 
y  Ancona,  1870;  ed.  1872,  p.  137-138. 

*  A  description  of  his  work  is  given  in  the  RdaciAn  de  Quinacama  (Coleccion 
de  Documentoa  InediioSf  v.  11,  p.  264).  Juan  Martinez  writes  personally  aa 
follows,  "Antonio  Xiu  helped  everybody  in  his  work.  He  never  wrote  a  vo- 
cabulary: he  was  not  a  scholar  but  an  interpreter  of  the  government  and  had 
access  to  the  library  of  the  Franciscan  Convent  in  Merida.'' 
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Another  companion  of  Landa  was  Ciudad  Real.  He  came  to 
America  in  1573  and  died  in  1617.  He  is  the  author  of  several 
works  on  the  Maya  language.  His  Gran  Diccionario  6  Calepino 
(Ciudad  Real|  §  1)  was  prepared  in  two  copies  neither  of  which  has 
been  found.^  He  is  said  to  have  taken  forty  years  to  write  this. 
Juan  Martinez  Hemdndez  identifies  the  Motul  dictionary  as  this 
missing  work.  There  is  probably  another  dictionary  (Ciudad  Real, 
§  2)  distinct  from  the  Calepino}  Cogolludo  (1688,  p.  513)  writes 
of  Ciudad  Real,  ^^Aprendid  el  idioma  de  estos  Indios  con  tanta  per- 
fecdon  quefue  el  mayor  Maestro  de  el  que  ha  tenido  esta  tierra.  Coma 
ial  predicd,  ensend  y  escribid  Sermones  de  Santos  .  ,  .  no  solo  hizo 
VocabularioSy  que  el  uno  empiega  con  la  lengua  CasteUanay  y  el  otro  con 
la  de  los  Indios;  pero  compuso  una  obra  tan  insigne,  que  por  su 
grandeza  se  Uamd  Calepino  de  la  lengua  Mayo  d  Yucaihecay 

The  Motul  Dictionary,  the  most  famous  of  all  the  Maya  extant 
dictionaries,  probably  goes  back  to  the  last  quarter  of  the  xvi 
century.'  A  copy  of  this  manuscript  is  now  in  the  John  Carter 
Brown  Library  at  Providence,  Rhode  Island.  It  is  called  the 
Motul  Dictionary  as  there  is  reason  to  believe  that  the  first  part 
was  written  at  the  Convent  of  Motul.  It  is  probably  a  copy  of  an 
earlier  manuscript.  It  is  impossible  to  determine  the  exact  date  of 
the  original  but  the  author  speaks  of  a  comet  which  he  saw  in  1577 
and  "gives  other  evidence  that  he  was  writing  in  the  first  genera- 
tion after  the  Conquest."  *  The  present  copy  seems  to  have  been 
made  about  the  close  of  the  xvi  century.  It  consists  of  two  parts : — 

*  According  to  Nicolas  Antonio  (1672)  who  copied  from  Lizana  (1633,  ed. 
1893,  p.  100),  one  copy  remained  in  Yucatan  and  the  other  was  in  the  Hbrary 
of  the  Duque  del  Infantado  in  Spain.  Brinton  (1897,  p.  185)  tried  to  trace  this 
hbrary  in  1888  and  again  in  1893.  Some  volumes  were  said  to  have  gone  to 
the  Real  Academia  de  Historia  and  the  bulk  of  the  collection  passed  to  the 
Duke  de  Osuna  and  was  sold  by  him  to  the  Biblioteca  Nacional  in  Madrid. 
Inquiries  by  Brinton  in  both  these  institutions  met  with  failure. 

2  Berendt  (18686)  gives  an  otro  diccionario  in  his  list  of  missing  authorities. 
Mention  is  made  of  another  work  of  Ciudad  Real  (§  3)  although  it  evidently 
contained  nothing  on  the  language. 

5  Ciudad  Real  was  in  Yucatan  from  1573  to  1617  which  would  be  about  the 
time  this  manuscript  was  written. 

For  bibliographical  note,  see  Bartlett  (1866-71,  v.  1,  p.  226,  2d.  ed.  1876- 
82,  V.  l,p.  446). 

*  Brinton  (1882,  p.  77:  1886a,  p.  32}  and  Berendt  (7,  in  B.  L.  C.  No.  181) 
also  have  notes  on  the  Motul.  BoUaert  (1866,  p.  54,  note)  gives  information 
on  the  Motul  taken  from  Triibner  (1866,  p.  2). 
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Maya-Spanish  and  Spanish -Maya,  the  latter  section  containing 
approximately  11,180  words.  This  is  probably  later  in  date  than 
the  Maya-Spanish  part. 

Juan  Martfnez  Hemdndez  thinks  that  the  Motul  dictionary  is 
the  same  work  as  the  Calepino  of  Ciudad  Real  and  refers  to  Lizana 
(1633,  ed.  1893,  p.  99)  who  writes,  ''Ant<mio  de  Ciudad  Real  .  .  . 
hizo  Calepino  tan  grander  que  son  sets  bolumenes  de  a  dozientos  pliegos 
coda  unOf  los  dos  de  su  letra  sacados  en  limpios,  y  los  borradorea 
llenaua  dos  costales,  ocupd  Ifi  anos  en  esta  obraj  mas  es  tan  huena,  y 
de  tanto  peso,  y  utilidad,  que  no  tiene  otro  defeto  que  ser  para  esta 
tierra  solamente  que  a  correr  esta  lengua  en  tado  el  mundo  solas  estas 
obras  bastauan  para  dar  luz,  y  daridad  a  todos  los  que  la  aprendiessen, 
y  alii  hallassen  quantas  frasis,  y  propiedad  se  pueden  imaginar,  sin 
que  ayafaUade  una  palabra^  etc.** 

Berendt  made  a  careful  copy  of  the  manuscript  in  1864  (B.  L.  C. 
No.  1)  with  extensive  corrections  and  additions  from  the  other 
Maya  dictionaries,  the  Ticul,  San  Francisco  and  Pio  Perez,  copies 
of  which  he  possessed.  In  the  preface  to  his  copy  he  writes,  **The 
first  part  of  the  Providence  MS.  is  written  in  an  extremely  small 
and  badly  arranged  hand.  It  shows  an  author  of  wide  instruction, 
with  scientific  mind,  and  profound  knowledge  of  the  Maya  language 
and  great  care  and  attention.  But  the  copyist  was  an  ignorant 
fellow  who  did  not  understand  what  he  was  writing,  not  even  in  the 
Spanish  part,  and  in  places  he  shows  terrible  negligence.'*  ^  It  is 
needless  to  add  that  this  dictionary  is  indispensable  for  the  student 
who  is  working  on  the  translation  of  old  Maya  texts.  The  illustra- 
tive sentences  after  many  of  the  words  are  most  useful.  An  un- 
successful attempt  was  made  by  the  Bureau  of  American  Ethnology 
to  publish  this  pnanuscript.  A  portion  of  it  was  set  up  in  proof 
after  having  been  copied  by  Miss  Thomas.  These  proofs  were  being 
corrected  by  Sefior  Audomaro  Molina  at  the  time  of  his  death.^ 
Mr.  William  Gates  is  now  at  work  on  an  edition  of  the  dictionary. 

Mention  should  be  made  here  of  the  Vocabulario  grande  Yucatano 
(Anon.  28)  mentioned  by  Cogolludo.' 

^  This  is  a  translation  from  the  Spanish  kindly  furnished  me  by  Miss  Adela 
Breton. 

*  For  the  work  of  Miss  Thomas  and  Audomaro  Molina,  see  Powell  ^1900, 
p.  67-68),  McGee  (1901,  p.  79:  1902,  p.  53-54),  and  Holmes  (1908,  p.  41). 

»  Carrillo  y  Ancona  (1870;  ed.  1872,  p.  135)  writes:  "La  primera  obra  que 
eacribieron  los  indios  yucatecoa  en  el  siglo  mismo  de  la  C(mqui8ta,  tisando  por 
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XVII  Century.  Coronel  (§  1)  (circa  1620)  and  Vidales  (§  1) 
(circa  1644)  are  both  authors  of  vocabularies  which  are  missing. 
Coronel  (1620)  p.  107-1 10)  gives  the  names  of  the  different  parts  of 
the  body.  Valladolid  (§  3)  also  wrote  a  dictionary  according  to 
Ludewig  (1858,  p.  103).    This  may  be  questioned. 

The  San  Francisco  Dictionary  is  second  in  importance  to  the 
Motul  and  probably  belongs  about  the  middle  of  the  xvii  century. 
This  work  was  foimd  at  the  closing  of  the  Convent  of  San  Fran- 
cisco in  Merida  in  1820.  It  bears  no  date.  The  original  is  lost  but 
Perez  made  a  copy  (Perez,  11)  ^  and  Berendt  made  a  copy  from  that 
of  Perez  in  1870  (B.  L.  C.  No.  3).  Meneses  (1)  made  a  partial 
copy.  Pio  Perez  considers  that  this  dictionary  is  older  than  the 
Ticul  vocabulary,  probably  by  half  a  century.  Berendt  would  place 
it  as  older  than  the  Motul,  basing  his  decision  on  some  antiquated 
forms  in  the  San  Francisco  which  appear  in  the  Motul  as  modern- 
ized.* Mitre  (1909-11,  v.  3,  p.  71)  suggests  that  this  dictionary  may 
have  been  the  work  of  San  Buenaventura  (§  1).'    In  this  case  the 

primera  vet  de  loa  caracUres  (dfabiHcos,  fui  un  gran  Vocabulario  historico  que^  no 
habUndo8e  nunca  Uegado  d  imprimiry  parece  que  se  ha  perdido  par  complete.  Con- 
senfdbaae  todavia  d  mediados  del  siglo  diet  y  siete^  ipoca  en  que  Fr.  Diego  Lopez  de 
CogoUudo  se  hallaba  en  esta  Peninsiday  puea  levidy  aun  le  servid  para  componer 
su  HistoriOj  como  ae  ve  por  estas  palabraa  que  ae  leen  en  el  cap.  V  del  lib.  IV,  con 
moHvo  de  hablar  aquel  auior  del  nombre  que  los  antiguos  Mayas  daban  d  un  Dios 
Unico  i  incorpdreo." 

*  From  Berendt  (1871a,  p.  60)  who  writes,  "  D.  Pio  ha  copiado  tambien  este 
Diccionario,  coordinando  la  parte  maya^-espanola  por  el  mismo  mModo  que  habia 
empleado  en  su  trabajo  anterior,*^  it  might  be  inferred  that  this  dictionary  was 
originally  arranged  in  a  Spanish-Maya  order  only  and  that  Perez  made  the 
Maya-Spanish  part  when  he  copied  it  in  the  same  way  as  he  had  done  with  the 
Ticul  Dictionary.  But  in  his  Preface  he  states  that  he  received  a  copy  of  a 
part  of  the  Maya-Spanish  portion  made  by  Meneses.  This  seems  to  show  that 
the  original  manuscript  was  in  Maya-Spanish  and  Spanish-Maya. 

The  Perez  copy  was  found  by  Martinez  Herndndez  among  papers  presented 
by  Mrs.  Ernesto  de  Regil  to  her  brother-in-law,  Jos^  Rafael  de  Regil  of  Merida, 
who  is  the  present  owner. 

*  Berendt  in  the  Preface  to  his  copy  of  v.  2  of  the  Motul  Dictionary  (B.  L.  C. 
No.  1). 

*  Mitre  quotes  aa  follows  from  Ancona  (1877,  p.  iv),  in  his  introduction  to 
Perez  (1866-77):  ^'En  1848,  el  mismo  P&ez  encontrd  en  casa  del  cura  Jos6 
Maria  Meneses,  un  diccionario  de  la  lengua  Maya,  mds  voluminoso,  el  cual  habla 
sido  de  la  hiblioteca  del  convento  grande  de  San  Francisco,  y  cuyafecha  y  alitor  se 
ignoraba  por  foliar  d  la  obra  sus  primeras  pdginas.  Parece  que  despu^s  de  una 
enfermedad  del  Senor  Meneses  el  volunien  fiU  extraido  de  su  casa,  y  P6rez  pudo  al 
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date  would  presumably  be  about  1684,  the  date  of  his  grammar.^ 
Mitre  is  probably  incorrect  in  this  supposition.  The  manuscript 
is  in  two  parts,  Maya-Spanish  and  Spanish-Maya,  the  latter  por- 
tion containing  approximately  9160  words.  The  two  parts  do  not 
correspond,  each  portion  having  terms  and  acceptations  not  to  be 
found  in  the  other. 

The  Ticul  Dictionary  comes  at  the  end  of  the  xvii  century.  It 
bears  the  date  of  1690  and  was  found  in  1836  in  the  Convent  of 
Ticul.  The  original  manuscript  is  lost.  It  is  in  Spanish-Maya, 
and  contains  approximately  6190  words.  Pio  Perez  copied  it  in 
1836  and  made  a  second  copy  in  1847,*  together  with  a  list  of  the 
words  arranged  as  Maya-Spanish  (Perez,  1847a).  From  the  1847 
copy  and  the  Maya-Spanish  arrangement  Berendt  made  his  copy 
in  1870  (B.  L.  C.  No.  2).  The  manuscript,  not  including  the  Maya- 
Spanish  part,  was  published  under  the  name  of  Perez  (1898,  p.  124- 
196)  by  Ignacio  Peon  who  joined  it  to  the  vocabulary  of  Beltran's 
grammar.    The  two  works  do  not  correspond. 

Berendt  in  the  Preface  to  v.  2  of  his  copy  of  the  Motul  in  speak- 
ing of  the  Ticul  and  the  San  Francisco  vocabularies  writes,  "  The 
concordance  of  many  Spanish  terms  and  also  the  identical  co- 
ordination of  their  diiSferent  Maya  equivalents  and  other  par- 
ticulars repeated  in  the  last  two  works  (the  Ticul  and  the  San 
Francisco)  give  reason  to  believe  that  both  have  the  same  origin. 
But  as  each  contains  clauses  not  found  in  the  other,  presumably 
they  were  copies  corrected  and  amplified  by  diiSferent  authors  and 
at  different  periods." 

fin  conseguirU)  en  1866.**  and  Mitre  adds  **E8te  manuscriio  era  eviderUemente  el 
del  diccumario  Maya  de  San  Buenaventura  que  aegiln  Beristain  y  Soma  ae  can" 
servaba  en  d  convento  de  San  Francisco  de  MiridOf  el  cual  aervid  principalmerUe 
de  base  para  el  trabajo  de  Pirez  y  no  se  exfUica  sino  como  ocuUacidn  de  mala  fe^el 
que  se  haya  omitido  mencionar  siquiera  el  nombre  del  precursor  y  primer  codifica" 
dor  del  idioma  Maya" 

^  Berendt  (186S  b)  places  the  date  of  the  San  Buenaventura  dictionary  as 
1695. 

*  Pio  Perez  (1844)  mentions  this  Ticul  dictionary  as  having  been  found 
with  a  copy  of  Ck)roners  grammar. 

Perez  (7,  in  B.  L.  C.  No.  11,  p.  165-84)  writes  an  introduction  to  this  vo- 
cabulary.   See  Perez,  1898. 

Juan  Martinez  writes  personally  regarding  the  Ticul  as  follows,  ''Said  vo- 
cabulary is  a  copy  from  an  older  work  with  innovations  of  small  importance, 
all  copied  from  a  pattern  or  old  vocabulary,  a  standard  authority  which  is  no 
other  than  the  work  of  Fray  Antonio  Ciudad  Real.'' 
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San  BttenaTentiini  (§  1)  {drca  1684)  is  given  as  the  author  of  a 
large  dictionary  toward  the  end  of  this  century.^  CaniDo  y 
Ancooa  (1)  mentions  this  vocabulary  and  the  vain  search  he  made 
for  it. 

XVIII  Centubt.  In  this  epoch  are  found  the  ninnercMis  vocab- 
tdaries  of  Avendaiio  all  of  which  are  missing:  —  a  dictionary  (§  8), 
a  short  dictionary  of  adverbs  (§3),  a  botanical  and  medical  dio 
tionary  (§  4),  and  a  list  of  proper  names  (§  6).^  A  single  leaf  of  a 
vocabulary,  probably  of  this  centur}'  is  in  the  possession  <rf  Mr. 
Gates  (Amm.  6). 

Mention  should  be  made  here  of  the  various  vocabularies  in  the 
grammar  of  Beltran  (1746;  ed.  1859,  p.  20^241).  These  vocab- 
ularies are  given  in  the  present  copy  of  the  San  Francisco  diction- 
ary. The  Maya  words  with  their  meanings  as  given  by  Bdtran 
are  all  collected  and  published  by  Perez  (1898,  p.  1-101). 

XIX  Century.  The  next  vocabulary  in  point  of  time  is  that 
of  Baezo  (1832) ,  of  words  in  the  dialect  of  Peten,  Guatemala.' 
Along  with  this  should  go  the  dialect  collected  at  Sacluk,  Peten, 
by  Berendt  (1866-67)  and  republished  with  English  translation  by 
Means,  1917,  p.  188-191.  Norman  (1843,  p.  255-263)  gives  an 
English-Maya  vocabular>'  which  he  may  have  collected  during  his 
sojourn  in  Yucatan. 

Henderson  (1869-66)  has  left  a  manuscript  of  six  volumes, 
averaging  250  pages  each,  of  a  dictionary  of  the  dialect  spoken  in 
the  District  of  Bacalar.  This  is  in  the  collection  of  manuscripts 
of  the  Bureau  of  Ethnology,  Washington.*  A  dictionary  by  King- 
don  (§  2)  is  reported  in  the  librarj^  of  the  American  Bible  Society 
of  New  York.    No  trace  of  this  can  be  found. 

Perez  was  the  author  of  several  manuscript  vocabularies.  He 
started  with  the  Maya  words  in  Beltran's  Arte  (1746).  He  ampli- 
fied this  with  the  words  in  Beltran's  Doctrina  (1740)  and  Sermons 

1  See  note  3  on  p.  172-173. 

*  CarriUo  y  Ancona  (1882,  p.  125)  places  these  works  among  those  written 
in  the  xvii  Century. 

'  Ludewig  (1S5S,  p.  102)  mentions  a  work  by  Malte-Bnm  (1824)  as  con- 
taining  a  Maya  vocabulary.  I  have  been  unable  to  find  this  book.  It  has  been 
entered  in  the  Bibliography  under  C.  Malte-Brun. 

*  See  Berendt  (1867,  p.  420)  and  Anon  (1900)  for  references  to  this  work. 
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(1740a)  and  Dominguez  (1758).  In  1836  he  obtained  possession  of 
the  Ticul  dictionary  which  he  copied  and  with  this  he  produced  a 
two  volume  work  (Perez,  1838).  He  treated  these  manuscripts 
as  rough  drafts  for  future  revision.  In  the  same  year  there  is  an 
account  of  another  manuscript  vocabulary  (Perez,  1838a).  It  is 
impossible  to  know  whether  one  of  these  various  works  is  that 
(Perez,  1842b)  noted  in  Stephens  (1843,  v.  2,  p.  278)  who  writes 
that  Perez  gave  him  a  vocabulary  in  manuscript  containing  more 
than  four  thousand  words  in  Maya.  The  manuscript  of  this  is  in 
the  library  of  the  New  York  Historical  Society. 

Perez  (1846)  left  another  manuscript  containing  material  for  a 
dictionary.  This  was  presented  by  his  niece  to  Dr.  Berendt  and 
is  referred  to  by  Berendt  (1871a,  p.  5).  It  is  now  in  the  Berendt 
Linguistic  Collection  (No.  5).  It  contains  several  himdred  words 
not  in  Perez  (1866-77).  A  partial  copy  was  made  by  Berendt 
when  the  manuscript  was  still  in  the  possession  of  Perez.  The 
latter  copied  the  Ticul  again  (Perez,  1847).  In  this  same  year  he 
made  a  Maya-Spanish  arrangement  of  the  Ticul  (Perez,  1847a). 

The  Perez  Dictionary  (1866-77),  written  as  far  as  the  word 
ulchahal  by  Perez,  down  to  ven  by  Carrillo  y  Ancona,  and  completed 
by  Berendt,  is  the  largest  dictionary  at  present  in  print.  ^  It  con- 
tains about  20,000  words  and  is  Maya-Spanish  only.  As  noted 
above,  Perez  used  Beltran  (1746)  in  preparing  the  first  drafts  of  his 
dictionaries  together  with  Beltran's  sermons  and  Doctrina,  Later 
he  added  the  Ticul  material.  Finally  he  found  the  San  Francisco 
and  began  the  work  all  over  again  omitting,  as  antiquated,  the 
examples  of  Maya  construction.  The  work  does  not  give  the  parts 
of  the  verbs  and  it  is  not  always  useful  in  explaining  many  of  the 
old  terms.  The  Ticul  is  much  better  in  this  respect.  Brinton  (1882, 
p.  75)  rightly  complains  "  that  it  gives  very  few  examples  of  idioms 
or  phrases  showing  the  uses  of  words  and  the  construction  of 
sentences."  Breton  (1919)  gives  a  few  relationship  terms  from 
Perez. 

The  second  dictionary  of  Perez  (1898)  was  probably  written  be- 
fore that  of  1866-77  and  it  is  much  better  for  use  in  translating 
the  old  documents.  It  contains  the  Ticul  Dictionary  (p.  124-296) 
mention  of  which  has  already  been  made. 

^  Gatschet  ^1879)  has  a  note  on  this  dictionary.  Gatschet  ^1883)  again  dis- 
cusses this  work  together  with  that  of  Brinton  ^1882). 
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The  two  vocabularies  of  Brasseur  de  Bourbourg  (1864,  p.  480- 
506  and  1869-70,  v.  2,  p.  123-462)  are  both  compilations  from 
various  soiu-ces:  Beltran  and  San  Buenaventura,  CogoUudo,  Landa 
Perez,  Solis  y  Rosales,  possibly  the  Motul,  and  other  writers. 
Neither  dictionary  is  of  any  great  value.^  Juan  Martinez  owns  an 
annotated  copy  of  a  Brasseur  vocabulary  made  by  Berendt  which 
formerly  belonged  to  Rodolfo  G.  Canton. 

De  Rosny  (1876,  p.  94-118;  ed.  1904,  p.  133-166)  has  published 
selections  from  the  vocabulary  in  Brasseur  de  Bourbourg  (1869- 
70).  The  latter  (1857-59,  v.  1,  p.  Ixxxix)  mentions  a  vocabulary 
(Anon,  27)  of  2000  words  in  Maya,  Spanish  and  English.  I  have 
been  unable  to  identify  this. 

Waldeck  (1838,  p.  79-90,  copy  in  B.  L.  C.  No.  41-1)  has  pub- 
lished a  short  list  of  words  in  Spanish,  French,  and  Maya  and 
(1838,  p.  29-33,  copy  in  B.  L.  C.  No.  42-3)  he  gives  the  Maya 
names  of  many  of  the  pueblos.  Solis  y  Rosales  (1870)  furnished 
Brasseur  de  Bourbourg  with  a  manuscript  vocabulary. 

Berendt  has  left  numerous  vocabularies  in  manuscript:  —  one  in 
the  collection  of  manuscripts  of  the  Bureau  of  American  Ethnology 
at  Washington  (Berendt,  2),  a  list  of  proper  names  (Berendt,  4), 
and  a  large  number  of  comparative  vocabularies  which  will  be 
discussed  later. 

Dond£  (1876,  p.  229-241)  gives  a  list  of  plants  with  their  Maya 
names  prepared  by  Thomas  Aznar  Barbachano. 

Brinton  (1882,  p.  261-279)  gives  the  Maya-English  vocabulary  of 
words  found  in  his  selections  from  the  Books  of  Chilam  Balam. 
He  published  the  Maya  linear  measurements  in  1885b  (p.  434-439) 
and  another  short  vocabulary  in  1894  (p.  143-146).- 

Charencey  (1883a)  has  a  French-Maya  vocabulary  of  about  four 
thousand  words  and  Charencey  (1891,  p.  247-301)  has  a  Maya- 
French  dictionary  of  about  eighteen  hundred  words.  DeRosny 
(1887;  ed.  1888,  p.  71—85)  gives  a  list  of  Maya  divinities. 

^  Compare  Hrinton  (1882,  p.  75)  who  writes,  "1  can  say  little  in  praise  of 
the  Vocabulaire  Maya-FraJicais-Esfmrwle,  compiled  by  the  Abbe  Brasseur  de 
Bourbourg  (18G9-70).  ...  It  contains  about  ten  thousand  words  but  many 
of  these  are  drawn  from  doubtful  sources,  and  are  incorrectly  given;  while  the 
derivations  and  analogies  proposed  are  of  a  character  unknown  to  the  science 
of  language." 

2  LePlongeon  (1896,  p.  202-207)  has  much  to  say  regarding  a  controversy 
with  Brinton  on  the  linear  measurements  of  the  Mayas. 
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The  Pcabody  Museum  owns  a  manuscript  vocabulary  of  260 
words  from  each  of  the  following  towns  in  Yucatan :  Peto  (Valez, 
1893) »  Sotuta  (Anon,  1893),  Valladolid  (Manzano,  1898),  and 
Tizimin  (Rej6n  Espinola,  1893).  These  were  probably  collected  by 
Carrillo  y  Ancona  as  there  is  an  introduction  on  the  Maya  pro- 
nunciation by  him.  A  digest  of  these  vocabularies  is  given  in  Ap- 
pendix IV  (p.  293). 

Zavala  (1898)  published  a  short  Spanish-Maya  vocabulary. 
Palma  y  Palma  (1901,  p.  258-269,  307-326)  writes  instructively  on 
the  wealth  of  material  in  the  Maya  vocabularies.  In  the  Colecci6n 
de  Documentos  Ineditos  (1898-1900,  v.  II,  p.  43^-436)  there  is  a 
short  list  of  Maya  words  to  be  found  in  the  text. 

Sapper  (circa  1896)  collected  a  small  vocabulary  from  San  Luis, 
Pet  en,  which  he  was  good  enough  to  give  the  author.  Millspaugh 
(1896-98:  1900:  1903-04)  has  works  on  the  flora  of  Yucatan  which 
give  many  of  the  native  names  of  plants.  Pacheco  Cruz  (1919) 
has  a  work  on  the  fauna  of  Yucatan  giving  the  Maya  names. 
Mention  should  also  be  made  here  of  the  following  anonj'mous 
vocabularies:  —  that  in  the  Libreria  de  San  Gregorio  de  Mexico 
(Anon,  26,  after  Vifiaza,  No.  1134),  and  that  owned  by  Mr.  Gates 
(Anon,  26).  Starr  (1908,  p.  399-404)  gives  a  very  few  Maya  words 
in  his  glossary. 

Day  and  Month  Names.  There  are  many  treatises  on  the 
meaning  of  the  names  of  the  days  and  months  in  the  Maya  year 
and  the  possible  correlation  of  this  meaning  with  the  forms  of  the 
hieroglyphs  for  these  days  and  months.  The  most  comprehensive 
of  these  discussions  are  those  by  Seler  (1888;  ed.  1902,  p.  448-503) 
and  by  Bowditch  (1910,  p.  263-265) .  The  latter  collates  the  mean- 
ings given  the  day  names  by  Perez,  Brasseur  de  Bourbourg,  Brin- 
ton,  Schellhas,  and  Tozzer.  Little  need  be  said  in  this  place  re- 
garding the  discussion  of  the  linguistic  meaning  of  the  Maya 
hieroglyphics  as  a  whole.  The  phonetic  character  of  the  Maya 
glyphs  is  discussed  by  Bowditch  (1910,  p.  254-258)  and  by  many 
other  authors.  There  is  a  long  series  of  articles  dealing  with  the 
supposed  phonetic  transcription  of  series  of  glyphs.  These  are 
generally  of  no  value.  ^ 

^  Eichhom  (1896:  1906)  belongs  to  this  class.  Paiisio  is  an  earlier  writer 
along  the  same  lines. 
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Comparative  Vocabularies.  Maya-Quiche  and  other  Maya 
dialects,  Galindo  (1834,  p.  63.  Copy  in  B.  L.  C.  No.  42-6)  gives 
a  few  Wbrds  in  Maya  and  Pnnctnnc.  Berendt  (3)  wrote  a  manu- 
script composed  of  between  600  and  700  words  in  24  dialects  of  the 
Maya  stock.  This  formed  the  basis  for  Stoll  (1884).  Berendt  (5, 
in  B.  L.  C.  No.  179-6,  fol.  60,  64)  gives  comparative  lists  of  words 
in  Maya,  Putun,  Tzental,  Cakchiquel,  Chontal,  etc.  Squier  (1867, 
p.  179)  gives  a  few  words  in  Maya,  Mam,  Quiche,  and  Cakchiquel. 
Squier  (1868,  p.  552-553)  has  words  in  Maya,  Cakchiquel,  and 
from  Pcten.  Berendt  (1867a,  in  B.  L.  C.  No.  82)  has  mai^inal 
comparisons  in  Maya  and  Cakchiquel  with  Huastec  forms  in  his 
copy  of  the  dictionary  of  Tapia  Zenteno.  Rockstroh  (1878)  gives 
a  comparative  vocabulary  of  the  Maya  stock.  This  was  probably 
prepared  under  the  direction  of  Berendt.  Campbell  (1879,  p.  72- 
73)  gives  a  few  Maya  and  Quiche  words.^ 

Stoll  (1884,  p.  46-70,  and  1886,  p.  301)  gives  comparative  lists 
of  words  of  many  of  the  Maya  dialects.^  Brigham  (1887,  p.  276) 
gives  selections  from  Stoll  and  Sapper  (1897,  p.  407-436)  improves 
on  Stoll.  Brinton  (1888,  p.  82-91)  gives  a  comparative  vocabulary 
of  Maya  dialects  and  reprints  Berendt  (1870a).  Starr  (1901-M) 
has  a  comparative  list  of  words  from  several  Maya  dialects  and 
Zoque  and  Chiapanec. 

Maya  and  Mexican  Languages,  Berendt  (1)  in  the  Bureau  of 
American  Ethnology ,' Berendt  (6,  in  B.  L.  C.  No.  179,  fol.  58),  and 
Heller  (1863,  p.  387-388)  give  comparative  lists  of  words  in  Maya 
and  Nahuatl.  Carrillo  y  Ancona  (1872)  gives  many  of  the  Maya 
and  Nahuatl  words  used  in  Spanish.  Palma  y  Palma  (1901,  p. 
718-738)  has  the  following:  Voces  Aztecas  Casiellanizadas  y  sue 
equivalentes  en  Maya,  and  Voces  Mayas  CasteUanizadas,  Anon 
(1898)  has  a  short  word  list  in  Maya  and  Nahuatl.  Berendt  (6,  in 
B.  L.  C,  No.  179,  fol.  59)  has  a  vocabulary  in  Maya,  Nahuatl  and 
Otomi.  Gallatin  (1846,  p.  9-10,  298-304)  includes  Otomi,  Nahuatl, 
Huastec,  and  Maya  in  a  comparative  vocabulary.  Fuertes  (1)  has 
Zoque,   Zapotec,   Mixe,   and  Maya  words.     Temaux-Coii^;MUis 

»  Ordoflez  (1)^  according  to  Brasseur  de  Bourbourg  0855-56,  p.  292),  has 
the  following:  Linguistique  du  Mexique  et  de  VAmirique  CentraU  (tme  fovk 
d^itymoloffies  tzendcUeSj  mayas,  iizozUeSy  quxcMe^j  azUques,  etc. 

'  See  Berendt  (3)  above. 

*  Pilling  ri879-80)  has  a  list  of  the  linguistic  manuscripts  in  the  library  of 
the  Bureau  of  Ethnology  at  Washington. 
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(1840-41 ;  Maya  in  v.  88,  p.  5-37)  gives  a  comparative  list  of  words 
in  the  main  languages  of  Mexico.  Prichard  (1836-47,  v.  5,  p.  344) 
republishes  this.  Latham  (1862,  p.  755)  publishes  a  few  words  in 
Maya,  Huastec,  Nahuatl,  and  Otomi.  Ferraz  (1902,  p.  95)  has  a 
short  list  of  words  in  Maya,  Quiche,  and  Nahuatl. 

Maya  and  North  American  languagea,  Adam  (1878)  has  a  com- 
parative vocabulary  of  Cree,  Chippewa,  Algonkin,  Dakota,  Hi- 
datsa,  Maya,  and  Quiche.  Berendt  (6,  in  B.  L.  C.  No.  179,  fol.  62, 
63)  gives  words  in  Natchez,  Apalachee,  and  Maya.  Brinton  (1867) 
has  a  list  of  words  in  Natchez,  Huastec,  and  Maya. 

Mayaj  South  American  Languages,  etc.  Adam  (1878a)  gives 
words  from  Dakota,  Nahuatl,  Chibcha,  Quechua,  Quiche,  and 
Maya.  Douay  (1894)  has  a  comparative  list  of  words  in  Haitian, 
and  Maya.  Douay  (1900)  gives  words  in  Haitian,  Maya,  and 
Quiche,  and  Douay  (1),  in  Quechua  and  Maya.  Nuttall  (1901, 
p.  549-555)  gives  a  comparative  vocabulary  of  Maya,  Quechua, 
and  Nahuatl.  Schomburgk  (1848,  p.  236-237)  has  a  selection  of 
words  from  American  languages  and  from  the  languages  of  the 
Guianas. 

Maya  and  Old  World  Languages,  Comparative  vocabularies 
covering  a  wider  field  are.  in  general  most  unsatisfactory.  They 
are  to  be  found  in  Hervis  y  Panduro  (1786,  Maya  p.  21, 41, 48, 121, 
Tab.  xlix,  1,  li  and  1787a,  Maya,  p.  161  et  seq.)  and  Balbi  (1826; 
ed.  1836,  Maya,  Tab.  xli.  No.  676).  There  is  also  a  class  of  early 
works  of  no  present  value  which  give  the  equivalents  for  certain 
common  words  in  many  American  languages  for  comparison  with 
the  forms  in  European  or  Asiatic  languages.  A  few  Maya  words 
sometimes  appear  in  the  following  works:  Vater  (1810),  Klaproth 
(1824-28,  V.  2,  p.  28-45),  M6rian  (1828,  p.  185-206)  after  Vater. 
C.  Malte-Brun  (1810-29,  p.  18-21),  Johnes  (1846),  Buschmami 
(1863),  and  Clarke  (1877).  NuttaU  (1901,  p.  563-575)  gives  a  Ust 
of  Maya  words  and  their  equivalents  in  languages  of  the  eastern 
continent. 

C.  Malte-Brun  (1810-29),  Latham  (1860,  p.  398),  Charencey 
(1871,  p.  106),  and  Platzmann  (1871)  give  comparative  list  of  words 
from  Chinese  and  other  Asiatic  languages  and  corresponding  words 
from  the  languages  of  America  including  Maya.'  Campbell  (1879, 
p.  72-73)  compares  Maya  and  Polynesian.  Umery  (1863)  gives  a 
list  of  words  for  "  mother  "  in  many  languages  including  Maya. 
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Comparative  vocabularies  of  special  words,  Charencey  has  two 
papers  (1882;  Maya,  p.  28-30  and  1899,  Maya,  p.  117,  166-169) 
on  the  names  for  the  points  of  space  m  Maya  and  Quiche.  Charen- 
cey (1883b)  has  another  study  of  the  names  of  the  cardinal  points 
and  a  fourth  (1892)  on  the  names  of  the  metals  in  certain  Ma^-a 
dialects.  Brinton  (1886;  Maya  p.  10-13)  treats  of  the  word  for 
love  in  some  American  languages. 

ETYMOLOGY  OF  PROPER  NAMES 

Yucatan.  There  has  been  much  discussion  regarding  the  deri- 
vation of  the  names  Yucatan  and  Maya.  There  is  hardly  an  early 
history  which  does  not  have  something  to  say  r^arding  the  origm 
of  the  name  Yucatan.  Cortes  in  his  first  letter  (1862;  1866;  ed 
1908,  V.  1,  p.  124-125),  BemalDiaz  (1632;  ed.  1906-16,  v.  1,  p.  32), 
Gomara  (1563,  cap.  52),  republished  in  Barcia  (1749,  v.  2),  Lizana 
(1633,  cap.  1),  Landa  (Brasseur  de  Bourbourg,  1864,  p.  6-8,  copied 
by  Malte-Bnm  (1864,  p.  14-15),  CogoUudo  (1688,  p.  60-61),  Villa- 
guHerre  (1701,  p.  28),  all  discuss  the  question  of  the  origin  of  the 
word  Yucatan.  The  Perez  Codex  (Perez,  1842)  and  the  Chilam 
Balam  de  Chumayel  should  be  cited  here  as  they  contain  a  varia- 
tion in  the  name  given  to  Yucatan.*  Among  the  modem  authori- 
ties to  touch  upon  this  question  of  etjinolog}'  are:  Waldeck  (1838, 
p.  25),  Stephens  (1843,  v.  1,  p.  139^-140),  Prescott  (1843,  Bk.  2. 
Chap.  1),  Temauz-Compans  (1843,  p.  30-31),  BoUaert  (1866,  p. 
46),  CarriUo  y  Ancona  (1868:  1878-82;  ed.  1883,  p.  133-141: 
1890),  Bancroft  (1874^76,  v.  5,  p.  614-615),  Ancona  (1881),  and 
Zu£Liga  (1). 

Maya.  The  best  discussion  of  the  derivation  of  the  name  Maj^a 
is  that  in  Carrillo  y  Ancona  (1883a,  p.  632-634).  Brinton  (1882, 
p.  9-16),  Ancona  (1878-1906;  ed.  1889,  v.  1,  p.  44)  and  Rei6n 
Garcia  (1905,  p.  5-17)  also  suggest  derivations.  Pimentel  (1860) 
discusses  the  words  Mavo  and  Mava. 

Miscellaneous.  Brinton  (1887)  discusses  the  origin  of  the 
Maya  \v^)^ds  used  in  Landa's  work.  Rovirosa  (1888)  and  Douay 
(1891)  mention  the  etj'mology  of  a  few  Maj'a  names.  Robelo 
(1902)  gives  the  Maya,  Xahuatl  and  Spanish  equivalents  of  some 

*  Compare  Carrillo  y  Ancona,  1890,  p.  35-45. 
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proper  names.  Rej6]i  Garcia  (1906,  p.  29-78;  1910)  presents  sev- 
eral derivations  which  are  in  most  cases  decidedly  doubtful  in 
origin. 

NUMERATION 

The  Maya  numeration  has  already  been  discussed  in  the  gram- 
matical portion  of  this  work.  I  mentioned  there  that  practically 
every  publication  on  the  numeration  of  the  Mayas  goes  back  to 
that  given  by  Beltran  (1746;  ed.  1869,  p.  195-208).  Even  modem 
works  published  in  Yucatan  seem  to  rely  in  general  upon  the  series 
of  numbers  given  by  Beltran.  No  attempt  is  made  here  to  list  the 
publications  which  give  the  Maya  system  of  numeration  as  a  part 
of  a  granmiar  or  as  a  part  of  the  hieroglyphic  writing.^ 

Maya  Dialect.  Galindo  (1832)  gives  the  numbers  from  1  to  10 
and  Waldeck  (1838,  p.  88,  copy  in  B.  L.  C.  No.  42)  gives  them 
from  1  to  100,  both  of  which  series  were  probably  collected  by  the 
authors  themselves.  Baezo  (1832)  has  some  numbers  collected  at 
Peten.  Sivers  (1861,  p.  290-291)  offers  a  series  of  numbers  in 
Maya. 

Brasseur  de  Bourbourg  (1869-70,  v.  2,  p.  92-99)  is  the  first  to 
give  the  numeration  of  Beltran  in  extenso  with  a  French  transla- 
tion.* Bancroft  (1874-76,  v.  2,  p.  753-754)  gives  the  numbers  from 
1  to  51  from  Brasseur  de  Bourbourg.  Orozco  y  Berra  (1880,  v.  1, 
p.  542,  559-569)  also  follows  the  same  second-hand  authority. 
Brinton  (1882,  p.  37-50),  Molina  y  SoUs  (1896,  p.  316-320),  and 
Perez  (1898,  p.  113-120)  go  back  to  Beltran.  Pousse  (1886)  is  of 
little  value.  Nuttall  (1903)  gives  an  excellent  translation  of  the 
numeral  classifiers  of  Beltran  with  a  suggestion  regarding  their 
possible  presence  in  the  hieroglyphic  inscriptions.  This  list  of  suf- 
fixes with  additions  is  published  in  Appendix  III  (p.  290). 

Valez  (1893),  Anon  (1893),  Manzano  (1893),  and  Rej6n  Esplnola 
(1893)  give  several  numerals  collected  in  the  different  towns.' 

Comparative  Lists  of  Numbers.  There  is  a  large  number  of 
works  which  present,  more  or  less  extensively,  comparative  series 

^  Charencey  (1881),  for  example,  treats  of  the  numeration  by  means  of 
bars  and  dots  as  shown  in  the  hieroglyphic  writing. 

*  There  is  a  copy  of  the  Beltran  numeration  in  the  B.  L.  C.  No.  42-8. 
'  These  numbers  are  given  in  Appendix  IV,  p.  301. 
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j  of  numbers  from  many  different  peoples.    Hervis  y  Psandim 

(1786;  Maya,  p.  IIQ-Ul)  is  the  earliest  of  these. works.  The  best 
of  these  comparative  lists  is  that  of  Thomas  (1897—98)  which 
presents  a  good  discussion  of  the  numeral  systems  of  Mexico  and 
Central  America.  Other  works  on  numeration  covering  many  of 
the  languages  of  Middle  America  are  by  Temauz-Compans  (1840- 
41,  p.  5-37,  copy  in  B.  L.  C.  No.  42-7),  foUowed  by  Prichard  (18S6- 
47,  V.  5,  p.  344),  GaUatin  (1846,  p.  49-57,  Table  A),  followed  by 
Pott  (1847,  p.  93-96, 301),  and  Charencey  (1878,  p.  12).  Compara- 
tive lists  are  also  given  in  Berendt  (6,  in  B.  L.  C.  No.  179-^).  Ma3ra 
and  Aztec  numerals  are  given  by  Heller  (1863,  p.  386-388)  and 
Palma  y  Palma  (1901,  p.  447-449),  Maya,  Quiche,  and  Aztec  by 
de  Rosny  (1876a),  several  dialects  of  the  Maya  by  Charencef 
(1883b),  and  Maya  and  Quiche  alone  by  Charencey  (1880, 188Sa). 


TEXTS 

There  is  a  large  mass  of  material  written  in  Maya.^  These  texts 
date  from  early  Spanish  times  and  continue  down  to  the  present. 
They  vary  in  value  for  linguistic  study  from  the  point  of  view  of 
the  time  in  which  they  were  written  and  also  from  the  point  of 
view  of  the  individual  author.  The  Books  of  Chilam  Balam  furnish 
the  most  profitable  study  of  early  Maya  texts.  There  are  often 
parallel  accounts  in  several  of  these  Books.  The  text,  however, 
is  corrupt  as  the  present  manuscripts  are  usually  copies  of  earlier 
documents  often  made  by  individuals  who  did  not  know  Maya. 
There  is  far  less  likelihood  of  corruption  in  the  legal  and  political 
docimients,  some  of  which  are  extant.  The  Maya  texts  of  ser- 
mons, the  Catechism,  and  parts  of  the  Bible  vary  greatly  accord- 
ing to  the  ability  of  the  individual  translator.  They  are,  in  general, 
however,  rather  poorly  done  both  from  a  grammatical  and  a  lexical 
standpoint. 
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General.  The  fullest  description  of  these  Maya  texts  is  that 
by  Tozzer  (1917).  Other  descriptions  are  by  Carrillo  y  Ancona 
(1870:  ed.  1872,  p.  138-140),  Melgar  y  Serrano  (1873),  Brinton 
(1882,  p.  67-72),  quoted  by  Bowditch  (1910,  p.   1-3),  Brinton 

*  Part  II  contains  several  Maya  texts.  See  p.  Ill  for  the  discussion  of 
these  texts. 
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(1882b),  translated  into  Spanish  by  Aznar  (1882)  and  Troncoso 
(1883),  and  Brinton  (1883a).  Echano  (1758),  CastiUo  (1866,  p. 
255-256),  Rivera  (1878,  p.  22-23),  Martinez  Alomla  (1906,  p.  9- 
10),  and  Beuchat  (1912,  p.  407^08)  are  among  those  giving  short 
accounts  of  these  Books. 

Before  considering  the  bibliographical  details  of  the  separate 
texts  it  may  be  well  to  dwell  for  a  moment  on  several  collections 
which  contain  abundant  material  for  the  study  of  the  Books  of 
Chilam  Balam.  Up  to  a  few  years  ago,  for  the  proper  study  of  the 
manuscripts  one  had  to  depend  entirely  upon  the  Maya  Chronicles 
of  Brinton  (1882)  which  in  turn  was  based  upon  the  Berendt 
copies  of  manuscripts  collected,  for  the  most  part,  by  Pio  Perez 
(Berendt,  1868,  in  B.  L.  C.  No.  49).  This  material  was  augmented 
by  another  volume  of  manuscript  material  in  the  possession  of  Pio 
Perez  and  copied  by  Berendt  (Perez,  2,  in  B.  L.  C.  No.  50). 

This  scarcity  of  texts  no  longer  holds  true.  In  addition  to  the 
University  of  Pennsylvania  reproduction  of  the  original  of  the 
Chilam  Balam  de  Chiunayel  we  are  fortunate  in  having  the  Gates 
reproductions  of  the  originals  of  the  Tizimin,  Kaua,  Calkini,  Tekax, 
and  Nah,  Mr.  Gates  owning  the  last  two  manuscripts.  Gates  also 
owns  beautiful  hand  copies  of  the  Chumayel,  Tizimin,  Ixil,  Kaua, 
and  Calkini  which  he  has  reproduced. 

It  does  not  seem  necessary  in  this  paper  to  give  complete  refer- 
ences to  the  frequent  use  of  the  chronological  parts  of  the  Books 
of  Chilam  Balam  as  a  starting  point  in  the  attempt  to  correlate 
Maya  and  Christian  chronology.^  The  prophecies  contained  in 
these  manuscripts  are  considered  together. 

According  to  the  testimony  of  Landa,  Lizana,  Sanchez  Aguilar, 
CogoUudo  and  other  early  writers  many  of  these  manuscripts  were 
in  existence  in  the  xvi  century.  Several  are  reported  in  the  xvii 
century.  Most  of  the  manuscripts  now  known  were  made  in  the 
latter  part  of  the  xviii  century  and  were,  in  some  cases^  at  least, 
copies  of  earlier  dociunents. 

Brinton  (1882b)  states  that  there  are  still  in  existence  sixteen  of 
these  Books.    Martinez  Alomia  (1906,  p.  9)  gives  a  list  of  eleven. 

^  See  in  this  connection  Seler,  1892, 1896, 1896a;  Bowdltch,  1901, 1901a; 
Martinez,  1907, 1909a,  1912, 1916, 1918;  and  Morley,  1910,  1911,  and  espe- 
cially 1920,  p.  464-539.  For  earlier  material  on  this  subject  which,  however,  is 
of  little  value,  see  Perez  2,  in  B.  L.  C.  No.  50  and  6,  in  B.  L.  C.  No.  44r-4. 
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New  ones  are  appearing  at  infrequent  intervals.  Counting  the 
Mani  manuscripts  as  one,  fourteen  of  these  books  are  listed  here, 
four  of  which  are  known  only  by  name. 

Chilam  Balam  de  Mani.  The  original  of  the  Mani  manuscript 
is  probably  lost.  It  is  dated  not  later  than  1595.  Berendt  (1868d, 
V.  2,  p.  13&-184  in  B.  L.  C.  No.  43-7)  copied  from  a  copy  by  Pio 
Perez  certain  parts  of  the  manuscript.  Berendt  (1868d,  v.  2, 
p.  102-106  in  B.  L.  C.  No.  43-5)  presents  a  comparison,  probably 
from  the  pen  of  Perez,  of  the  Mani  description  of  the  calendar  with 
that  of  the  Kaua  manuscript.  Perez  (6),  (or  Berendt  1868d,  v. 
3,  in  B.  L.  C.  No.  44-3)  compares  the  description  of  the  calendar 
of  the  Mani  with  that  of  the  Tizimin  and  the  Kaua  manuscripts. 
Perez  (2,  p.  48-49,  in  B.  L.  C.  No.  50-10)  has  an  entry,  Apuntes 
historios  del  Chilam  Balam  de  Mani.  Juan  Molina  (1897,  p.  68-69) 
gives  a  paragraph  of  this  Maya  document  and  a  Spanish  trans- 
lation. 

Berendt  (Brinton,  1882;  p.  91)  speaks  of  four  Mani  manuscripts 
dated  1689,  1697,  1755,  and  1761  respectively.  A  portion  of  one 
of  them  was  given  by  Pio  Perez  to  Stephens.  It  is  well,  therefore, 
to  distinguish  between  the  Mani  manuscript  proper  and  that  por- 
tion given  to  Stephens  which  is  usually  called  the  **  Perez  Codex." 
A  part  of  the  Mani  manuscript  entitled  Historia  de  la  DonceUa 
Teodora  is  given  in  Berendt  (1868d,  v.  2,  p.  225-239,  copy  in 
B.  L.  C.  No.  43-9).  The  Kaua  has  the  same  story.  Perez  (2, 
p.  31-37,  copy  in  B.  L.  C.  No.  50-3)  writes,  **  La  historia  que  sigue 
se  halla  intercalada  entie  esta  multitud  de  prediccianes  que  se  copiaion 
y  tradujeron  de  los  antiguos  almanaques  espaHoles.^^ 

Perez  Codex  {Lai  u  tzolan  katun).  This  is  probably  the  most 
widely  known  example  of  Maya  writing.  It  gives  an  outline  of 
Maya  history  from  the  time  the  Mayas  set  out  from  the  south  to 
travel  northward  down  to  and  including  the  arrival  of  the  Span- 
iards. It  is  a  part  of  the  Chilam  Balam  de  Mani  and  was  copied 
by  Pio  Perez  from  one  of  the  four  books  of  Mani.  Perez  translated 
the  Maya  into  Spanish  and  wrote  an  extended  commentary  on  the 
Maya  text.  The  whole  work  was  entitled,  Traduccion  y  juicio 
critico  de  un  manuscritv  en  lengua  may  a  que  trata  de  las  pnncipales 
epocas  de  la  historia  en  esta  peninsula  ante  a  su  conquista.  Para  el 
Sn.  D,  Juan  L.  Stephens  su  amigo  Juan  Pio  Perez,  Peio,  5  de  Abril 
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de  184^.  As  indicated  in  the  title,  Perez  gave  the  manuscript  to 
Stephens.^  Stephens  (1843,  v.  2,  p.  465-469)  published  an  English 
translation  with  the  Maya  text  but  refrained  from  printing  some 
of  the  conunents  made  by  Perez.  He  omitted  the  parts  headed 
Correccidn  cronologia  de  manuscrito  and  RecapitiUacidn.  The 
Stephens  copy  of  the  Perez  manuscript  is  now  in  the  library  of  the 
New  York  Historical  Society  in  New  York. 

The  original  Perez  Codex  was  owned  by  Carlos  Peon  who  loaned 
it  to  Bishop  Carrillo  y  Ancona.  The  latter  (1868: 1870: 1878-82; 
ed.  1883,  p.  48-64)  printed  the  entire  manuscript  except  the  Maya 
text  and  the  Resumen  at  the  end.  This  feature  is  given  in  English 
in  Stephens  (p.  468-469)  .^ 

Berendt  (1868d,  v.  2,  in  B.  L.  C.  No.  43-1)  made  a  copy  of  the 
Perez  Codex  in  the  possession  of  Carrillo  y  Ancona.  This  Ber- 
endt copy  was  used  by  Valentini  (1880,  p.  52-55)  who  printed  the 
Maya  text  and  translation  together  with  a  portion  of  the  com- 
ments of  Perez. .  He  adds  a  good  discussion  of  his  own  regarding 
the  text.  Thomas  (1882,  p.  188-192)  follows  Valentini  in  printing 
the  text  and  translation.  Valentini  (1896)  also  mentions  this  Perez 
manuscript.  Perez  (6)  has  also  left  a  comparison  between  the 
Perez  Codex  and  similar  portions  of  the  Chilam  Balam  de  Tizimin 
and  the  Mani  proper.  Mayer  (1861,  v.  2,  p.  173-177)  refers  to  this 
manuscript. 

Brasseur  de  Bourbourg  (1866-66,  v.  51,  p.  208:  1867-69,  v.  2, 
p.  2,  note)  mentions  the  Stephens  edition  of  the  Perez  Codex  and 
he  (1864,  p.  420-429)  published  the  Maya  text  and  an  attempt  at 
a  new  translation  in  French.  He  took  his  text  from  Stephens  and 
his  translation  is  clearly  based  on  that  of  Stephens  as  he  did  not 
have  access  to  the  original  Spanish  translation.  Charencey  (1874) 
reprinted  the  whole  from  Brasseur  de  Bourbourg.  Bancroft  (1874- 
76,  V.  5,  p.  624-627)  follows  Stephens.  Ancona  (1878-1906;  ed. 
1889,  V.  1,  p.  382-384)  gives  the  Maya  text  only. 

1  See  Stephens  (1843,  v.  2,  p.  278-280),  where  he  tells  of  obtaining  it. 

*  The  only  difference  I  could  find  between  the  text  printed  by  Carrillo  y 
Ancona  and  the  Stephens  copy  is  that  in  the  latter  the  sub-title  is  Correcci&n 
cronologia  de  manuscrito  instead  of  Juicio  analitico  del  manuscrito  as  it  is  in  the 
Carrillo  y  Ancona  original. 

Note  some  interesting  observations  on  Carrillo  y  Ancona  and  the  Mani 
manuscript  in  Troncoso,  1883,  notes  A.  and  H. 
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Brinton  (1882,  p.  89-135)  attempts  a  new  translation  of  the 
Maya  text  with  extended  comments  and  a  comparison  of  the 
translations  of  Perez,  and  of  Brasseur  de  Bom-bourg  with  his  own. 
Juan  Molina  (1896,  p.  x,  xlviii  et  seq,)  and  Seler  (1892)  quote 
sentences  from  the  Brinton  translation. 

Raynaud  (1891-92,  p.  145-149)  tries  to  improve  on  the  transla- 
tion of  Brinton.  Charencey  (1896,  p.  13-16)  endeavors  to  correct 
the  translation  of  a  paragraph  of  Brinton.  Seler  (1895)  gives  the 
text  and  translation  of  several  sentences  of  the  manuscript.  Palma 
y  Palma  (1901,  p.  750-753)  gives  the  Spanish  only  of  the  Perez 
manuscript.  Martfnez  Hemfindez  (1909)  has  made  the  last  and 
most  successful  attempt  to  translate  the  Maya  text. 

Perez:  Cronologia  antigua  de  Yucatan,  The  Perez  Codex  (Perez, 
1842)  and  the  Perez  (1843)  study  of  the  Cronologia  antigua  de  YtuxL- 
tan  are  sometimes  confused.^  This  latter  manuscript,  although 
founded  on  the  ancient  docimients,  was  entirely  written  by  Pio 
Perez  and  has  very  little  to  do  with  the  Maya  language.  It  is  men- 
tioned here,  however,  to  make  a  complete  record  of  the  different 
works  of  Perez.*  A  copy  of  this  manuscript  was  given  by  Perez  to 
Stephens  who  published  it  in  an  English  translation  (Stephens, 
1843,  V.  1,  p.  434-459) .»  GaUatin  (1845,  p.  104-114)  and  Valentibni 
(1880)  give  practically  the  substance  of  the  entire  material  con- 
tained in  the  Stephens  text.  It  seems  evident  that  Stephens  did 
not  print  the  entire  manuscript  as  he  received  it  from  Perez  as  the 
second  copy  which  Perez  made  contains  much  more  material  than 
was  printed  by  Stephens.  This  second  copy  was  made  for  the 
Registro  Yucateco  (1846,  v.  3,  p.  281).  The  same  manuscript  was 
printed  in  the  Diccionario  Universal  de  Historia  y  Geographia, 
(1855,  v.  8,  ApindtcCy  Cronologia  Yucateca),  and  in  Castillo  (1866, 
p.  31-51).  This  second  copy  (4°,  14  ff.)  passed  into  the  hands  of 
Brasseur  de  Bourbourg  who  published  it  (1864,  p.  366-419)  with  a 

*  There  is  also  the  Codex  Peresiano,  a  pre-Columbian  manuscript,  which 
deals  with  the  hieroglyphic  waiting  and  does  not,  therefore,  enter  into  this 
discussion. 

*  Other  material  on  the  chronology  by  Perez  may  be  mentioned  here:  — 
Perez  (3  in  B.  L.  C.  No.  43,  5:  9  in  B.  L.  C). 

»  Stephens  (1843,  v.  2,  p.  117,  277-278)  tells  of  obtaining  this  manuscript 
from  Perez. 
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French  translation.  The  Stephens  copy  is  in  the  possession  of  the 
New  York  Historical  Society.^ 

The  copy  made  for  the  Registro  Yucateco  and  published  by  Bras- 
seur  de  Bourbourg  cannot  be  located.  PiUing  states  that  he  saw 
what  may  have  been  this  manuscript  in  the  library  of  Pinart.  Many 
of  the  items  in  the  Pinart  Ubrary  were  purchased  from  Brasseur  de 
Bourbourg  and  later  these  passed  into  the  Bancroft  Library  now 
at  the  University  of  California.  I  could  find  no  trace  of  any  manu- 
script of  this  kind  in  the  Brasseur  de  Bourbourg-Pilling-Bancrof  t 
Library  at  Berl^eley. 

The  Peabody  Museum  has  another  copy  (8°,  20  ff.),  said  to  be 
from  the  Ubrary  of  Brasseur  de  Bourbourg,  which  follows  almost 
exactly  that  published  in  the  Registro  Yucateco. 

The  original  Perez  manuscript  of  his  Cronologia  passed  into  the 
possession  of  Carrillo  y  Ancona  along  with  the  other  Perez  ma- 
terial. CarriUo  y  Ancona  (1878-82;  ed.  1883,  p.  637-663)  published 
it.*  There  is  then  the  Carrillo  y  Ancona  original,  the  Stephens, 
and  the  Registro  Yucateco-Pesihody  Museimi  texts  all  differing 
slightly.  The  Carrillo  y  Ancona  version  is  the  most  complete  and 
has  one  passage  which  is  in  Stephens  and  not  in  the  Peabody 
Museum  text.  The  Peabody  version  follows  that  of  Carrillo  y 
Ancona  except  for  a  few  omissions  in  the  latter  and  the  passage 
referred  to  above.  The  Stephens  text  differs  in  many  places  both 
in  order  and  wording,  and  it  is  much  shorter  than  that  of  the  other 
two. 

Brasseur  de  Bourbourg,  (1867-69,  v.  3,  p.  462  et  seq.)f  Orozco  y 
Berra  (1864,  p.  103-108)  Bancroft  (1874-76,  v.  2,  759  et  seq,)y  Short 
(1880,  439  et  seq,)y  and  many  others  give  the  substance  of  these 
Perez  texts.  Carrillo  y  Ancona  (1870;  ed.  1872,  p.  142)  refers  to 
the  manuscripts  on  which  Perez  founded  his  Cronologia. 

Chilam  Balam  de  Chumayel.  This  manuscript  is  a  small 
quarto  of  107  written  pages  and  is  dated  about  1780.    The  name 

^  This  Society  also  has  the  original  Perez  manuscript  entitled  ''An  almanac, 
adjusted  according  to  the  chronological  calculation  of  the  ancient  Indians  of 
Yucatan,  for  the  years  1841  and  1842."  Stephens  (1843,  v.  1,  p.  448-458) 
printed  this  in  an  EInglish  translation.  This  article  is  not  included  in  the  Bras- 
seur de  Bourbourg-Peabody  Museum  manuscript. 

'  Carrillo  y  Ancona  gives  the  title,  AiUigua  Cronologia  Yucateca  o  exposicion 
senciUa  del  mStodo  que  tAsaban  los  antiguos  habitantes  de  esta  Peninsula  de  Yiica' 
tan  para  coniar  y  computar  el  Himpo. 
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of  D.  Juan  Jos^  Hoil  with  the  date,  January  20,  1782,  appears  in 
the  manuscript.  It  is  probable  that  Hoil  was  the  one  who  com- 
piled the  text  except  for  a  few  insignificant  interpolations  from 
earlier  docimients.  The  first  pages  have  been  lost.  The  original 
of  the  manuscript  was  owned  in  Merida.^  It  has  been  reproduced 
by  the  University  Museum  of  the  University  of  Pennsylvania 
under  the  editorship  of  G.  B.  Gordon  (1913).  Teoberto  Maler  had 
previously  (1887)  printed  several  sets  of  photographs  of  this  man- 
uscript.* Gates,  the  Peabody  Museum,  and  the  family  of  the  late 
Don  Audomaro  Molina  are  some  of  those  possessing  the  Maler 
photographs.  There  is  a  hand  copy  by  Berendt  (1868,  p.  1-74,  80, 
159-200,  in  B.  L.  C.  No.  49).  Gates  owns  a  second  copy,  contained 
in  S,  1-55  of  a  note-book,  which  has  been  reproduced  by  him. 
Portions  of  the  manuscript  are  given  by  Berendt  (1868d,  v.  2, 
p.  25-36,  in  B.  L.  C.  No.  43-2).  Carrillo  y  Ancona  (1870;  ed. 
1872,  p.  145-146)  gives  a  good  description  of  this  work. 

Brinton  (1882,  p.  152-185)  was  the  first  to  make  an  attempt  to 
translate  any  large  part  of  the  manuscript.  He  translated  those 
portions  relating  to  the  chronology.  Berendt  had  already  copied 
these  parts  from  copies  by  Pio  Perez  (Berendt,  1868d,  v.  2,  in 
B.  L.  C.  No.  43-2).  Carrillo  y  Ancona  (1890,  p.  37-45)  gives  a 
portion  of  the  manuscript  containing  the  name  Yucalpet^n  as 
given  to  Yucatan.  He  also  gives  in  facsimile  a  portion  of  p.  63 
(Gordon  edition).  Seler  (1895)  gives  the  text  and  translation  of  a 
small  part  of  the  manuscript.  Juan  Molina  (1896,  p.  xxxvii,  l\4ii, 
etc.)  gives  sentences  of  the  Maya  text  and  translation  from  the 
Brinton  work.  Rajmaud  (1891-92,  p.  153-15?)  attempts  an  im- 
provement on  the  translation  of  Brinton.  Martinez  Hemfindez 
(1909a:  1912:  1913)  has  made  successful  attempts  at  translating 
parts  of  the  manuscript.'  Martinez  has  a  translation  in  manuscript 

*  Morley  (1920,  p.  475)  writes  that  he  saw  the  original  manuscript  in  1913 
in  the  house  of  Ricardo  Figueroa  in  Merida.  Subsequently  it  was  removed  to 
the  Cepeda  hbrary,  Merida.  When  Morley  revisited  Yucatan  in  1918  he  was 
told  that  it  had  disappeared  from  the  library  and  that  its  present  location  was 
unknown. 

^  Maler  (about  1887)  also  made  photographic  copies  of  theTizimin,  Calkini, 
and  Kaua  MSS.  Gates  possesses  a  complete  set  of  the  Maler  photographs 
which  he  obtained  from  Seler. 

^  The  text,  p.  77,  78  and  the  translation  of  Brinton  and  Martinez  are  given 
in  Part  II,  p.  130-135. 
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(1919)  of  p.  102  of  the  original.  The  text  of  a  part  of  p.  85  with 
translation  by  Gates  (1920b)  is  given  in  Moriey  (1920,  p.  -485). 
Roys  (1920)  has  a  translation  of  p.  60-62. 

The  prophecies  given  in  this  and  other  Chilam  Balam  Books  are 
described  in  another  place  (p.  192).  The  day  signs  as  shown  in 
the  original  manuscript  are  given  by  Carrillo  y  Ancona  (1866,  p. 
38;  ed.  1871,  p.  257:  1870;  ed.  1872,  p.  144;  and  1882;  ed.  1883, 
(p.  250).  CarriUo  y  Ancona  (1882;  ed.  1883,  p.  605-606)  Riva 
Palacio  (1887-89,  v.  i,  p.  456)  or  Chavero  (1887,  p.  456)  give 
the  Chumayel  map.  Brinton  (1882b;  ed.  1890,  p.  266)  also  gives 
the  drawings  of  the  day  signs.  The  Katun  wheel  from  the  Chuma- 
yel is  reproduced  by  BowdLtch  (1910,  fig.  63).* 

Chilam  Balam  de  Tizimin.  This  manuscript  is  a  quarto  of  52 
pages  formerly  owned  by  Sefior  Ricardo  Figueroa  of  Merida.  Like 
the  Chumayel  it  has  disappeared.  This  manuscript  has  been  called 
by  Carrillo  y  Ancona  the  Codice  Andnimo,  The  original  has  been 
reproduced  by  Gates.  Berendt  (1868,  p.  101-158  in  B.  L.  C.  No. 
49)  made  a  copy  from  the  original.  A  second  copy  (fif .  1-35  in  an 
8®  note-book)  is  owned  by  Gates  and  has  been  reproduced  by  him.* 
Perez  (6,  in  B.  L.  C.  No.  44-3)  discusses  the  historical  and  chrono- 
logical portions  and  compares  them  with  similar  parts  of  the  Mani 
manuscript.  Carrillo  y  Ancona  (1870;  ed.  1872,  p.  146)  discusses 
this  document.  The  prophecies  of  the  Tizimin  are  treated  in 
another  place. 

Manuel  Luciano  Perez  (1870,  p.  102,  in  B.  L.  C.  No.  49)  has  a 
short  letter  written  from  Tizimin  to  Carrillo  y  Ancona  regarding 
the  sending  of  the  manuscript  to  the  Bishop.'  The  first  pubhcation 
of  any  portion  of  the  Tizimin  text  was  by  Brinton  (1882,  p.  136- 
151)  where  he  presents  a  translation  of  the  chronological  parts. 
Raynaud  (1891-92,  p.  149-152)  attempts  another  translation  of 
those  parts  given  by  Brinton.  Seler  (1895;  ed.  1902,  p.  580: 
1898;  ed.  1902,  p.  676)  gives  sentences  with  translation  from  this 
manuscript. 

1  Perez  (2,  p.  174-177  in  B.  L.  C.  No.  50-31)  has  a  heading  Rued(M  crono- 
logicas  can  su  explicacidn. 

2  See  Moriey,  1920,  p.  470,  note. 

'  This  letter  is  discussed  with  quotations,  in  CarriUo  y  Ancona,  1870;  ed. 
1872,  p.  146. 
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Chilam  Balam  de  Calkdh.  This  is  a  quarto  manuscript  cl  30 
pages  formerly  owned  by  Sefior  Ricardo  Figueroa.  It  has  disap- 
peared. The  manuscript  is  not  complete.  The  pages  of  the  arig- 
inal  are  niunbered  11-40.  There  is  a  Gates  reproduction  <rf  the 
original  and  Gates  also  owns  a  copy  (ff.  55-67  of  a  note-book) 
which  he  has  also  reproduced.  ICartinez  Alomia  (1906,  p.  14-15) 
gives  a  description  6f  this  manuscript.  Juan  Molina  y  SoUs  (1896) 
also  mentions  it. 

Chilam  Balam  de  Ixil.    This  manuscript  was  also  owned  by 
Sefior  Ricardo  Figueroa  of  Merida.    There  is  no  reproduction  of 
the  original  of  this  manuscript.    Berendt  (1868,  p.  75-79,  97-100 
in  B.  L.  C.  No.  49)  made  a  copy.    Gates  also  has  another  copy 
(ff.  36-60  of  a  note-book)  which  has  been  reproduced  by  him. 
Perez  (2,  p.  174-177,  in  B.  L.  C.  50-31)  gives  the  Katun  wheels 
from  a  number  of  these  Chilam  Balam  Books.    That  from  the  Ixil 
has  been  reproduced  by  Thomas  (1881-82,  p.  60),  Carrillo  y  Ancoot 
(1878-82,  ed.  1883,  p.  252),  Chavero  (1887,  p.  440)  or  Riva  Ihdacao 
(1887-89,  V.  1,  p.  440),  and  by  Bowditch  (1910,  figs.  61,  62).    The 
prophecies  contained  in  this  manuscript  are  compared  with  those 
from  the  Mani  in  Berendt  (1868d,  v.  2,  p.  107-123,  in  B.  L.  C. 
No.  43-6).    Perez  (8,  in  B.  L.  C.  No.  44-2)  gives  a  part  of  this 
manuscript. 

Chilam  Balam  de  Oxkutzcab  (1689).  The  original  of  this 
manuscript  has  been  lost.  It  was  partially  copied  by  Pio  Perez 
and  his  copy,  in  turn,  copied  by  Berendt  (1868d,  v.  2,  p.  185-224, 
in  B.  L.  C.  No.  43-8).  These  copies  undoubtedly  refer  only  to  the 
chronological  portion  of  the  manuscript.  It  is  to  be  supposed  that 
there  were  other  parts  not  copied  by  Perez.  •Carrillo  y  Ancona 
(1870;  ed.  1872,  p.  147)  mentions  this  document.  It  is  also  prob- 
ably referred  to  in  the  Registro  Yucateco  (v.  1,  p.  360.   Anon.  1845).* 

Chilam  Balam  de  Kaua.  This  is  a  quarto  manuscript  con- 
taining 282  pages,  also  formerly  owned  by  Sefior  Ricardo  Figueroa 
and  now  in  the  Biblioteca  Cepeda  in  Merida.  Gates  has  repro- 
duced the  original.  There  is  a  partial  copy  by  Berendt  (1868, 
p.  81-92,  in  B.  L.  C.  No.  49).    Gates  has  a  second  partial  copy  (to 

^  Care  should  be  taken  not  to  confuse  this  manuscript  with  the  Xiu  Chroni- 
cles, called  by  some  the  Crdnica  de  Oxkutzcab. 
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p.  184  of  the  original  manuscript).  This  is  contained  in  a  note- 
book (flf.  61 — 150)  and  has  also  been  reproduced  by  him.  Parts  of 
this  manuscript  aro  given  in  Berendt  (1868d|  v.  2,  p.  87-101  in 
B.  L.  C.  No.  43-5).  Berendt  (1868d,  v.  1,  in  B.  L.  C.  No.  42-13) 
has  the  multiplication  table  from  the  manuscript.  The  chronologi- 
cal portions  are  compared  with  corresponding  parts  of  the  Mani 
in  Berendt  (1868d,  v.  2,  p.  102-106  in  B.  L.  C.  No.  43-5).  Brinton 
(1882b;  ed.  1890,  p.  270-271)  gives  the  day  signs  from  the  manu- 
script. These  are  copied  from  Brinton  by  Troncoso  (1883,  p.  105). 
Bowditch  (1910,  fig.  64)  gives  a  Katun  wheel  from  this  manuscript. 
This  manuscript  is  probably  the  same  as  the  Chilam  Balam  de 
Hocabd. 

Chilam  Balam  de  Nah.  This  is  a  quarto  manuscript  of  64 
pages,  owned  by  Gates  and  reproduced  by  him.  It  is  signed  by 
Jos6  Maria  Nah  and  came  from  Teabo.  Mr.  Gates  has  called  it 
by  the  name  of  its  signer  rather  than  by  the  name  of  the  town  in 
which  it  was  found  as  there  are  already  two  collections  of  docu- 
ments bearing  the  name  of  this  town.  It  is  of  the  calendar  type 
and  similar,  in  general,  to  the  Kaua  manuscript.  There  are  entries 
in  a  later  hand  as  late  as  1871  and  1896. 

Chilam  Balam  de  Tekax.  This  manuscript  is  a  quarto  and 
consists  of  36  written  pages.  It  is  incomplete.  Gates  is  the  owner 
and  he  has  reproduced  the  manuscript.  It  contains  features  which 
place  it  in  the  same  class  as  the  Chilam  Balam  de  Kaua.  The 
usual  medical  recipes  and  a  current  calendar  of  the  good  and  bad 
days  are  to  be  found  in  the  manuscript. 

Chilam  Balam  de  Peto.  There  is  an  obscure  reference  to  the 
possible  existence  of  a  Chilam  Balam  Book  at  Peto.  CarriUo  y 
Ancona  (1878-82 :  ed.  1883,  p.  592)  records  that  Juan  Pio  Perez 
writing  from  Peto  in  1840  states,  *'  lAteratura  qui&n  sabe  si  la 
tuvieron;  pero  sdMan  escribir  con  precision,  Una  es  la  poesia  del 
pueblo  y  otra  la  del  sabio  y  sacerdote;  la  de  6stos  no  Uegd  d  nosotroSy 
6  serdn  muy  raros  los  ejemphsJ^ 

Chilam  Balam  de  Nabula,  Tihosuco,  Tixcoc6b,  and  Ho- 
CABA.  These  four  manuscripts  are  known  hardly  more  than  by 
name.  The  NabulA  has  an  account  of  an  epidemic  which  occurred 
in  1673.    Brinton  (1883)  refers  to  a  manuscript  from  Tihosuco 
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which  he  used  in  preparing  his  artide  on  **  The  folk4oie  erf  Yi 
tan.''  CaniDo  j  Anama  (1870:  ed.  1872,  p.  147-148)  and  Bcmdi 
tried  in  vain  to  find  the  HocaU  manuscript.  -This  latter  is  prob- 
ably the  same  as  the  Kaua  manuscript  whidi  fcxmerir  belooged  to 
a  resident  in  Hoeabd.  There  is  no  infonnatkm  available  on  the 
lixcocob  document. 

THE  PROPHECIES 

There  has  been  a  great  deal  of  discusaon  concerning  various  so- 
called  "Prophecies"  contained  in  several  of  the  Bo(^  of  Chilam 
Balam.  These  prophecies  as  they  now  stand  clearly  foretell  the 
coming  of  Christianity  to  the  land.  The  natives  of  Haiti  told 
Columbus  of  similar  predictionis  made  long  before  his  arrival.'  As 
Brinton  points  out  (1868,  p.  188)  these  prophecies  were  doubtless 
adapted  by  the  Spanish  to  proselytizing  purposes  but  they  seem 
fundamentally  to  have  been  native  accounts  of  the  return  ot 
Kukulcan,  one  of  the  culture  heroes  of  the  Mayas,  and  correspond- 
ing to  Quetzalcouatl  of  the  Mexicans. 

Gomara,  Herrera,  Cogolludo,  Villagutierre  and  other  early  his- 
torians give  other  instances  of  the  prophecy  of  the  arrival  of  the 
white  race.^  Several  modem  authors  (Sierra,  1841)  *  have  tried  to 
prove  that  these  prophecies  were  pure  inventions  of  the  Spanish 
priestH  to  give  a  supernatural  sanction  to  their  teachings.  There 
is  no  doubt  that  the  influence  of  Christian  teaching  is  seen  in 
several  of  these  documents.  But  the  fact  that  the  Maj'as  and 
other  peoples  of  Latin  America  had  native  tales  of  the  return  of 
their  culture  heroes  is  proved  by  the  way  the  Spanish  Conquerors 
were  first  received  by  the  natives  of  Mexico  and  Peru.  They  were 
considered  to  be  the  actual  deified  heroes  who  the  natives  had 
learned  were  to  return. 

Anon  (§  31)  is  a  discussion  of  the  second  return  of  the  Spaniards. 
Cogolludo  (1688,  lib.  2,  cap.  xiv)  writes  as  follows  in  connection 

Sahajoin,  HUtoria  de  la  Nueva  Espana,  Lib.  xii,  Caps.  2,  3. 

*  Sanchez  de  Aguilar  (1639;  ed.  1892,  p.  95)  probably  refers  jto  one  of 
these  prophecies. 

'  Vicente  Calero  is  often  mentioned  as  a  writer  with  Justo  Sierra  on  Maya 
subjects.  Pablo  Moreno  is  another  author  who  considered  the  Prophecies  the 
inventions  of  the  Spanish  priests.  Le  Pkngeon  expressed  the  opinion  in  a  pri- 
vate letter  that  these  Prophecies  were  "  pious  frauds." 
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with  this  work,  "  Sin  dvda  se  rigid  por  un  libriUo  escrito  de  manOf 
que  ay  en  el  idioma  de  lo8  Indios,  que  le  escribieron  las  de  muy  dentro 
de  la  tierraj  despues  de  su  conversion,  en  que  notaron  algunas  cosas 
de  aquellos  tiempos,  desde  la  segunda  venida  de  los  Espanoles,  y  algo 
de  las  guerras  referidas^ 

The  prophecies  under  discussion  are  those  of  the  Maya  priests 
Napuc  Tun,  Ah  Kuil  Chel,  Ahau  Pech,  Natzin  Abun  Chan,  and 
Chilam  Balam.^ 

The  first  authority  to  give  these  prophecies  was  Lizana  (1633) 
parte  2,  cap.  1;  ed.  1893)  p.  37-39).  He  gives  the  Maya  text  and 
a  translation  in  Spanish.  He  probably  obtained  the  Maya  from 
some  early  text  of  a  Chilam  Balam  Book.  It  was  evidently  not  one 
of  the  Balam  Books  known  at  the  present  time  as  the  text  differs 
in  several  places  from  that  in  any  of  the  versions  of  the  prophecies 
now  available.  It  is  interesting  to  note  that  there  are  no  two 
copies  of  the  same  prophecy  exactly  alike.*  CogoUudo  (1688,  lib. 
2,  cap.  11)  gives  the  Spanish  of  the  five  prophecies  stating  that  he 
had  no  room  for  the  Maya.  The  Avendafio  manuscript  (§  6)  may 
have  been  an  accoimt  of  these  prophecies.  Lizana's  translation 
and  text  were  published  by  Brasseur  de  Bourbourg  (1867-69,  v.  2, 
603-606,  copy  in  B.  L.  C.  No.  42-9).  Brasseur  de  Bourbourg 
(1869-70,  V.  2,  p.  103-110)  attempts  next  a  French  translation  but 
gives  the  Maya  text  together  with  the  translation  of  Lizana  for 
comparison.  Castillo  (1866,  p.  256-257)  gives  the  Spanish  transla- 
tion from  Cogolludo  of  the  prophecy  of  Chilam  Balam.  Perez  (2, 
p.  65-74, 166-173,  in  B.  L.  C.  No.  50-13  and  No.  50-30)  has  some- 
thing on  these  parts  of  the  Balam  Books.  Carrillo  y  Ancona  (1870; 
ed.  1872,  p.  142)  refers  to  the  text  of  Perez.  Brinton  (1868,  p.  18&- 
189)  gives  an  English  translation  of  a  portion  of  the  prophecy  of 
Chilam  Balam  taken  from  the  Spanish  of  Lizana  and  of  Brasseur 
de  Bourbourg.  Troncoso  (1883,  p.  103,  109)  gives  a  few  lines  of 
this  proph^y  and  suggests  a  connection  between  the  meaning  and 
the  significance  of  the  engraving  in  Cogolludo.  Brinton  (1890a, 
p.  303)  gives  the  English  of  a  poem  by  the  Priest  Chilam. 

*  There  is  a  wide  variety  in  the  spelling  of  these  proper  names.  1  have  fol- 
lowed the  spelling  given  by  Lizana  for  the  most  part.  The  prophecy  of  Chilam 
Balam  as  shown  in  the  Chumayel  and  Tizimin  texts  and  in  Lizana  is  given 
with  translation  in  Part  IT,  p.  120-130. 

'  Compare  in  this  respect  the  versions  given  on  p.  122  of  the  Chilam  Balam 
Prophecy. 
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Berendt  (1868d,  v.  2)  presents  the  version  of  the  prophecies  a 
given  in  the  Chilam  Balam  de  Mani  and  Ixil  (B.  L.  C.  No.  43-( 
p.  107-132),  and  the  versions  of  the  Chilam  Balam  de  Chumayc 
and  again  that  of  Mani  (B.  L.  C.  No.  43-3,  p.  37-46).  As  not© 
above,  the  same  prophecy,  as  given  in  different  versions,  may  diflfe 
in  spelling  and  also  in  length.  Nicoli  (1870,  p.  511)  mentions  ani 
discusses  the  prophecy  of  Napuc  Tun  but  gives  neither  text  no 
translation.  Charencey  (1873)  gives  the  same  prophecy  with  th 
Maya  text,  the  translation  of  Lizana,  that  of  Brasseur  de  Boui 
bourg  and  a  new  one  of  his  own  in  French.  De  Rosny  (1875,  p 
85-93;  ed.  1904,  p.  120-123)  gives  the  Maya  text  and  his  owi 
French  translation  with  conmients  of  the  prophecies  of  Napui 
Tun  and  Ah  Kuil  Chel.   He  also  gives  for  comparison  the  Spamsl 


'j  '!  translation  of  Lizana  and  the  French  of  Brasseur  de  Bourbouig 


Schultz-Sellack  (1879)  makes  a  study  of  the  words  for  east  an< 

west  as  given  in  the  prophecies  of  Lizana. 

Orozco  y  Berra  (1880,  v.  1,  p.  71-73)  gives  the  Spanish  of  th< 

ir  prophecy  of  Napuc  Tun  and  portions  of  the  others.     Carrillo  ] 

l"i  Ancona  (1878-82;  ed.  1883,  p.  526-532)  presents  a  new  translatioi 

v. -I  in  Spanish  of  all  five  prophecies  with  the  Maya  text  as  foot-notes 

'  i ,'  Brinton  who  formerly  had  only  the  Lizana  version  for  study,  latei 

came  into  possession  of  the  Berendt  Library  so  that  other  versions 
were  available.  Brinton  (1882,  p.  255-256)  gives  the  Maya  anc 
English  translation  of  the  prophecy  of  Ahau  Pech.  Troncoso  (1883 
p.  104)  reprints  this,  also  giving  the  Maya  of  the  Lizana  version 
Brinton  (1882a,  p.  167,  237)  refers  to  the  Pech  prophecy  in  th< 
Mani  manuscript  and  Brinton  (1882c,  p.  xxix)  gives  the  Maya  anc 
English  translation  of  the  prophecy  of  Ah  Kuil  Chel  from  thi 
Chilam  Balam  de  Chumayel.  Charencey  (1876;  ed.  1883,  p.  141- 
150)  discusses  and  translates  the  same  prophecy.  Finally,  Brintoi 
(1890a,  p.  302)  repeats  the  English  translation  of  Ahau  Pech 
Rej6n  Garcia  (1906a,  p.  78-84)  gives  a  partial  Spanish  translatioi 
of  the  prophecy  of  Ahau  Pech.  There  is  a  song  from  one  of  th< 
Books  of  Chilam  Balam  given  by  Brinton  (1882,  p.  12&-127) 
Charencey  (1875)  discusses  a  paragraph  from  one  of  the  prophecie 
and  Maclean  (1883,  p.  442,  note)  gives  an  English  translation  o 
one  of  them. 


1 
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MEDICAL  BOOKS 

LiBROS  DEL  JuDio.  In  addition  to  the  medical  portions  of  the 
Books  of  Chilam  Balam  which  consider  the  symptoms  and  the 
cure  of  diseases  there  are  several  manuscripts  which  deal  exclu- 
sively with  the  native  remedies.  These  have  been  classed  to- 
gether under  the  above  heading.  They  are  sometimes  called  *'  The 
Book  of  the  Jew."  There  was  one  Ricardo  Ossado,  aliaSy  the  Jew, 
who  used  herbs  and  other  native  remedies  for  curing  disease  (see 
Ossado,  1834).  Brinton  (1882b;  ed.  1890,  p.  272-273)  andXozzer 
(1917,  p.  182)  describe  this  class  of  books. 

The  first  notice  of  a  manuscript  dealing  exclusively  with  medi- 
cine is  the  work  of  Vidales  (§  3)  of  the  xvii  century.  This  is  miss- 
ing. There  are  several  different  manuscripts  dealing  with  medi- 
cine. They  seem  to  date  from  the  end  of  the  xviii  up  to  the  middle 
of  the  XIX  century.  These  manuscripts  include  the  Libro  del 
Judio  (Anon,  13)  of  the  Peabody  Museum,  described  with  extracts 
in  English  by  Alice  Le  Plongeon  (1879,  p.  92,  and  1889,  p.  1&-17),^ 
the  lAhro  de  Medicina  (Anon.  16),*  the  Ldbro  del  Judio  de  Sotvia, 
(Sotuta),^  and  Medicina  Maya  (Anon.  16),  all  three  of  which  are 
owned  by  Gates,  and  the  Cuaderno  de  Teabo  (Teabo.  Copy  in 
B.L.C.No.49). 

There  are  two  valuable  manuscripts  dealing  with  diseases  in 
Spanish.  These  are  the  Noticias  de  varios  plantar  (Anon.  19)  a 
manuscript  owned  by  Jos6  Rafael  de  ftegil  of  Merida,  and  El  libro 
de  los  Medicos  (Anon.  14),  a  manuscript  owned  by  Gates.  Mr. 
Gates  also  owns  another  manuscript  (Anon.  1820)  on  the  medicinal 
plants.  It  is  evidently  part  of  a  manuscript  of  considerable  size 
as  the  last  leaf  remaining  is  numbered  123.  It  contains  brief  de- 
scriptions of  plants  with  colored  sketches.*    The  most  valuable 

^  This  MS.  is  described  as  having  come  from  the  island  of  Las  Mujeres. 
Mr.  Gates  informs  me  that  a  physician  in  Acanceh  told  him  that  he  had  given 
the  MS.  to  the  Le  Plongeons. 

2  Gates  suggests  that  this  manuscript  is  very  valuable  as  a  supplement  to 
the  botanical  series  of  Millspaugh  (1896-98:   1900:   1903-04). 

*  The  Gates  reproduction  of  this  manuscript  shows  p.  1-26  written  in  one 
hand  followed  by  pages  numbered  17-26,  33-54  in  an  entirely  different  writ- 
ing.   There  are  evidently  two  separate  documents. 

*  A  note  in  Berendt's  hand  and  signed  by  his  initial  states  that  the  MS.  was 
given  to  him  by  Rodolfo  Cant6n  in  Vera  Cruz  in  1859. 
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single  manuscript  dealing  with  this  subject  is  probably  that  of 
Perez  (4)  with  notes  and  additions  to  this  manuscript  by  Berendt 
(1870,  in  B.  L.  C.  No.  45). 

Ritual  of  the  Bacabs.  This  is  a  most  important  Maya  man- 
uscript, owned  by  Gates,  of  46  medical  incantations.  Wilkins 
(1),  who  is  at  work  upon  a  translation  of  the  text,  regards  it  as  the 
oldest  Maya  to  which  we  have  access.  At  the  end  there  are  a  few 
pages  of  the  ordinary  medical  receipts  markedly  different  from  the 
main  part  of  the  work.  All  but  about  ten  pages  is  in  one  hand- 
writing. These  ten  pages  are  in  several  different  hands.  The 
only  mention  of  anything  Christian  or  Spanish  occurs  in  these 
pages.  Two  of  these  pages  are  on  the  back  of  a  printed  Indulgence 
of  1779.  Wilkins  considers  the  main  body  of  the  manuscript  of 
earlier  date.  A  report  and  preUminary  translation  of  one  chapter 
by  Wilkins  (1919)  was  read  by  Gates  at  the  Cambridge  meeting 
(1919)  of  the  American  Anthropological  Association. 

THE  CATECHISM 

XVI  Century.  The  Catholic  Catechism  was  naturally  the  first 
book  to  be  translated  into  the  native  idioms  by  the  Spanish  priests. 
It  is  probable  that  Villalpando  (§  2)  stands  as  the  first  translator 
of  the  Catechism  into  Maya  as  he  does  regarding  the  authorship 
of  a  Maya  grammar  and  vocabulary.  This  would  have  been 
written  toward  the  middle  of  the  xvi  century. 

Sanchez  de  Aguilar  (1639;  ed.  1892,  p.  35)  writing  in  1613  states 
that  all  the  Indians  from  childhood  learned  and  knew  the  whole 
Catechism.  He  adds  that  the  Doctrina  was  translated  into  Maya 
admirably  by  Bishop  Landa  (§  2).  This  was  probably  done  in  the 
third  quarter  of  the  century  as  Landa  died  in  1579.^  The  Noticids 
Sagrades  of  Solana  (§  2)  should  be  mentioned  here. 

XVII  Century.  Sanchez  de  Aguilar  (§  1),  born  in  Valladolid 
in  1555,  a  grandson  of  one  of  the  founders  of  Merida  and  a  Maya 
student  under  Gaspar  Antonio  Xiu,  wrote  a  Doctrina  in  Maya 
probably  toward  the  beginning  of  this  century.  He  carried  the 
manuscript  with  him  to  Madrid  in  1617  and  it  was  lost  on  the 

1  A  Doctrina  in  Maya  is  listed  under  the  name  of  Juan  Ciuz  (1571).  This 
is  probably  an  error.    Squier  (1861,  p.  29)  has  a  Huastec  Doctrina  by  Gnu. 
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journey.    It  is  said  that  a  copy  was  left  behind  in  Yucatan  in  the 
possession  of  the  Jesuits. 

At  about  the  same  time  Acevedo,  who  was  in  Yucatan  from 
1592  to  1624,  wrote  his  Instruccianes  catequiaticas  (§  2)  in  Maya. 
This  is  missing.  The  Doctrina  of  Coronel  (1620a)  is  the  first  which 
has  come  down  to  us.  His  larger  work  Discursos  Predicables 
(1620b)  is  also  known,  three  copies  of  which  are  said  to  be  in 
existence,  one  owned  by  Gates,  another  in  Puebla,  and  the  third 
is  the  Pinart-Pilling  copy.  Coronel  (§  2)  is  also  the  author  of  a 
second  catechism  and,  according  to  Juan  de  San  Antonio  in  his 
Bibliotheca  Frandscana,  this  is  more  complete  than  that  of  1620a. 
The  manuscript  is  supposed  to  be  in  the  library  of  the  Colegio  de 
San  Buenaventura  in  Seville. 

XVIII  Century.  The  Doctrina  of  Beltran  (1740)  seems  to 
have  been  very  popular  as  it  has  had  several  editions,  the  last  of 
which  was  in  1895.  No  copy  of  the  first  edition  is  known.  Juan 
Martinez  owns  the  only  known  copy  of  the  edition  of  1816,  a 
product  of  the  first  printing  press  in  Yucatan.  Gates  owns  a 
Doctrina  in  manuscript  (Anon.  7)  of  this  century. 

XIX  Century.  Ruz  made  translations  of  the  following  works: 
a  Catechism  of  Abad  Fleuri  (Ruz  1822),  one  by  Ripalda  (1847), 
which  was  issued  in  another  edition  by  Charencey  (1892a),  an  ex- 
planation of  the  Doctrina  by  Placido  Rico  (Ruz  1847a),  and  an- 
other edition  of  the  Catechism  (1861).  Mention  is  also  made  by 
Carrillo  y  Ancona  of  still  another  Catechism  by  Ruz  (2).  Fletcher 
(1866a)  was  probably  the  author  of  a  translation  of  the  Catechism 
of  the  Methodist  Church.^  There  is  a  Doctrina  by  Audomaro 
Moflioa  (1906)  and  one  in  the  dialect  of  Peten  (Anon.  6  in  B.  L.  C. 
No.  42-10,  B.L.C.). 

Los  Sacramentos.  Parts  of  the  Catechism  have  frequently 
been  translated  into  Maya.  The  Sacramentos  have  been  translated 
by  Vailadolid  (§  1)  in  a  manuscript  of  the  xvii  century  which  is 

^  Brinton  (1900)  gives  the  author  as  Richard  Fletcher.  No  author's  name 
appears  on  the  title  page  but  on  the  Berendt  copy  that  of  Richard  Fletcher  is 
written  in.  Brasseur  de  Bourbourg  (1871,  p.  81)  and  Vifiaza  (1892,  §  551)  give 
the  author  as  Henderson.  CarriUo  y  Ancona  ^2)  definitely  establishes  the  fact 
that  Fletcher  was  the  author  of  this  and  other  works  ascribed  by  some  to 
Henderson. 


198  APPRAISEMENT  OF  WORKS 

missing.  He  gave  the  Latin  and  Maya  text.  San  Buenaventura 
(1684,  fol.  39-41o6.)  gives  the  Forma  administrandi  infirmis  Sacra- 
mentum  Euchariatiae.  Gates  owns  a  manuscript  of  the  Pasion 
domini  (Anon.  20)  dating  from  the  end  of  the  xviii  century.  Ruz 
(1846)  in  his  Manual  Romano  gives  the  Sacramentos.  This  has 
been  republished  in  part  by  Brasseur  de  Bourbourg  (1869-70,  v.  2, 
p.  121-122). 

El  Viatico.  This  is  given  in  Maya  in  several  places  in  the 
Berendt  Linguistic  Collection,  Nos.  42-12  (Anon.  11),  42-15 
(Anon.  18),  42-17  (Anon.  17),  as  well  as  in  Anon  (1897). 

YiK  Sacra.  This  is  translated  by  Ruz  (1849)  from  the  Spanish 
of  Jos^  de  Herrera  Villavicencio.  Nolasco  de  los  Reyes  (1889) 
also  translates  the  Via  Sacra  which  was  reissued  by  Madier  (1876).^ 
The  manuscript  in  the  Berendt  Linguistic  Collection,  No.  42-17, 
should  be  noted  in  this  connection  (Anon,  17). 

AcTO  DE  Contrici6n.  This  is  given  in  Maya  by  Carrillo  y 
Ancona  (1866;  ed.  1883,  p.  565).  It  is  also  to  be  found  in  the 
Berendt  Linguistic  Collection,  No.  42-14  (Anon,  1). 

Confesi6n.  This  is  given  in  Maya  in  an  anonymous  manu- 
script (Anon,  1803)  collected  in  Campeche  by  Berendt  (B.  L.  C. 
No.  26).  I  saw  the  Confesidn  in  Maya  in  Merida  in  1904  (Anon, 
9).  This  may  be  the  same  work  as  Baeza  (1883)^  although  the 
titles  are  slightly  different.  Coronel  (§  3)  is  mentioned  as  having 
written  a  Confesionario  and  instructions  for  new  priests. 

AcTOS  DE  Fe.     These  were  translated  into  Maya  by  Acosta 

(1851) .» 

Administration  of  the  Mass.  This  is  given  in  Maya*  by 
Ruz  (1835)  from  the  Spanish  of  Luiz  Lanzi. 

Trinitate  Dei.  This  is  shown  in  Maya  in  an  incomplete  man- 
uscript owned  by  Gates  (Anon,  23). 

»  See  Carrillo  y  Ancona  (1870;  ed.  1872,  p.  189-190). 

*  Wilkinson  (Anon,  1883)  gives  a  Doctrina  which  is  probably  the  sanoe  as 
that  of  Baeza. 

'  Carrillo  y  Ancona  (1870;  ed.  1872,  p.  189)  in  speaking  of  this  work, 
writes,  "iVo  hemos  podido  con^eguir  ningim  manuscrito  del  Sr.  presditero  D.  Joti 
Antonio  Acosta;  pero  sabemos  con  certeza  que  dejd  varios,  y  entre  ellos  cUgumu 
colecciones  6  sermonarios." 
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Lord's  Prayer.  In  addition  to  more  general  works  in  which 
prayers  are  given,  the  Lord's  Prayer  is  tp  be  found  in  several  dif- 
ferent versions  in  many  places.  Herv&s  y  Panduro  (1787,  p.  115- 
116)  gives  it  and  his  version  is  followed  by  Adelung  (1806-17,  v.  3, 
part  3,  p.  20-21).  Norman  (1843,  p.  68,  note),  Auer  (1844-47,  part 
2,  p.  571),  and  Anon  (1860)  give  the  same  prayer.  Brasseur  de 
Bourbourg  (1864,  p.  478-479)  gives  it  with  the  Creed  after  the  ver- 
sion by  Ruz.  Galindo  (1832)  also  gives  the  prayer  and  Creed. 
Berendt  (1869,  p.  8),  Naphegyi  (1869,  p.  310-311),  Marietti  (1870, 
p.  281),  de  Rosny  (1876,  p.  83-85;  ed.  1904,  p.  116-119),  and 
Bancroft  (1874-76,  v.  3,  p.  776)  all  print  the  Lord's  Prayer  in  Maya. 
Carrillo  y  Ancona  (1880)  gives  the  Maya  of  two  prayers.  Anon. 
(1891)  probably  has  the  Lord's  Prayer  in  Maya. 

THE  BIBLE 

St.  Luke.  The  translations  into  Maya  of  parts  of  the  Bible  are 
all  comparatively  late  works.  Rnz  (1)  made  a  translation  of 
Chapters  5,  11,  15  and  23  of  the  Gospel  of  St.  Luke.  This  manu- 
script, in  the  handwriting  of  Ruz  with  many  corrections  by  him, 
was  in  the  Ubrary  of  Bishop  Carrillo  y  Ancona  (1870;  ed.  1872 
p.  177)  in  Merida.  Ruz  (3)  is  a  second  edition  of  the  translation 
with  a  few  changes  in  writing  the  Maya. 

The  historical  catalogue  of  the  books  of  the  British  and  Foreign 
Bible  Society  of  London  stat^  that  as  early  as  1833  the  Committee 
of  the  Society  had  heard  that  a  version  of  St.  Luke  in  Maya  was 
being  prepared  in  Central  America  and  some  years  later  they  re- 
ceived the  manuscript  which  was  published  in  a  tentative  edition 
in  1862  (?)  with  no  author's  name  given.  John  Kingdon  arrived 
in  Belize,  British  Honduras,  in  1845  from  Jamaica  as  a  missionary 
of  the  British  Missionary  Society.  It  is  probable  that  he  was  the 
author  of  this  edition  (Kingdon,  1862),  as  it  was  published  on  the 
request  of  the  Bishop  of  Kingston,  Jamaica.  He  may  or  may  not 
have  used  the  translation  of  Ruz.^    According  to  the  records  of 

1  Brinton  (1882,  p.  41)  states  definitely  that  Kingdon  obtained  a  copy  of 
the  Ruz  MS.  which  he  printed  with  no  acknowledgment  of  the  author.  There 
is  a  great  deal  of  confusion  regarding  the  authorship  of  several  of  these  trans- 
lations of  the  Bible.  Kingdon  and  Henderson  were  Baptist  missionaries  at 
Belize  and  Fletcher  was  a  Methodist  missionary  at  Corozal,  British  Honduras. 
For  the  work  of  Henderson  and  Kingdon,  see  Crowe,  1860. 
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the  British  and  Foreign  Bible  Society,  Kingdon  completed  an 
edition  of  the  Gospels  and  the  Acts  in  Maya.  This  would  seem  to 
show  that  his  own  translation  of  St.  Luke  may  have  been  sent  to 
London  to  be  printed  rather  than  the  pirated  text  of  Ruz. 

The  complete  Gospel  of  St.  Luke  was  published  by  the  Bible 
Society  in  1865  with  no  name  but  probably  under  the  same  au- 
thority as  the  tentative  edition  of  1862  (Kingdoni  1866).  Hender- 
son (1870)  corrected  this  text  and  brought  out  another  edition 
imder  the  imprint  of  the  Baptist  Bible  Translation  Society  of 
London.  Henderson  also  made  a  translation  of  the  Book  of 
Genesis  (§1)  and  the  Psalms  (§  2)  according  to  Berendt  (1867). 

Chapter  6,  verses  27-34  of  St.  Luke  have  been  published  by 
Bagster  (1848-61,  p.  386;  ed.  1860,  p.  468). 

St.  John.  Fletcher  (1868),  a  missionary  at  Corozal,  British 
Honduras,  brought  out  a  tentative  edition  of  the  Gospel  of  St. 
John  translated  into  Maya.  This  was  published  by  the  British 
and  Foreign  Bible  Society  as  well  as  the  final  edition  (Fletcher, 
!  1869).^    The  latter  was  printed  at  Cambridge,  England. 

Chapter  3,  verse  16,  of  St.  John  has  been  published  by  the  Ameri- 
can Bible  Society  (1876,  p.  39),  British  and  Foreign  Bible  Society 
(1,  p.  30;  2d  ed.  1878,  p.  28)  and  by  the  Pennsylvania  Bible  Society, 
(1,  p.  39:  2,  p.  28). 

St.  Matthew  and  St.  Mark.  Fletcher  (1900:  1900a)  was  also 
the  translator  of  the  Gospels  of  St.  Matthew  and  St.  Mark  brought 
out  by  the  same  Society.  These  translations  were  probably  made 
at  the  same  time  as  that  of  St.  John.  There  seems  to  be  another 
translation  of  St.  Mark  which  I  cannot  identify  (Anon,  12). 

SERMONS 

Not  only  were  the  Spanish  priests  active  in  spreading  the  Gospel 
by  means  of  translations  of  the  Catechism  into  Maya  but  again 
and  again  one  reads  that  the  Spanish  missionaries  were  commanded 

*  Brinton  (1900,  p.  213)  makes  Alexander  Henderson  a  joint  author  of  this 
work.  This  is  probably  incorrect  as  Henderson  belonged  to  another  denomi- 
nation. There  seems  to  have  been  a  definitive  edition  St.  John  published  in 
1868  as  well  as  in  1869,  according  to  a  record  kindly  furnished  me  by  the 
Reverend  R.  Kilgour,  D.D.,  Librarian  of  the  British  and  Foreign  Bible  Society 
of  London.  I  am  also  indebted  to  him  for  other  intormation  concerning  the 
works  of  these  Protestant  missionaries.    See  also  Carrillo  y  Ancona  (2). 
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to  leam  the  languages  of  the  country  and  to  preach  in  these  lan- 
guages. There  are,  therefore,  references  to  a  large  number  of  ser- 
mons written  in  Maya.  The  greater  part  of  these  are  in  manuscript 
although  several  collections  of  them  have  been  published. 

XVI  Century.  Mention  has  already  been  made  of  the  volu- 
minous writings  on  Maya  vocabularies  of  Ciudad  Real.  He  was 
the  greatest  master  of  Latin  in  Yucatan  in  the  xvi  century.  His 
sermons  in  Maya  (Ciudad  Real,  §  4)  are  considered  by  the  early 
authorities  to  have  been  models  of  excellence.  They  are  imfor- 
tunately  missing.  Solana  (§  1)  is  another  Padre  of  this  century 
who  wrote  sermons.  Torralva  (§  1)  who  was  in  Yucatan  from  1573 
to  1624  also  was  the  author  of  a  collection  of  religious  treatises  in 
Maya.  The  copy  of  a  draft  of  a  sermon  (Anon,  4,  copy  in  B.  L.  C. 
No.  42-4)  f  supposedly  written  by  the  author  of  the  Motul  Dic- 
tionary, is  to  be  noted.  Anon  (30)  should  be  mentioned  here  as 
it  is  probably  the  same  manuscript  as  the  preceding  one.^ 

XVII  Century.  Among  the  writers  of  this  century  who  were 
the  authors  of  sermons  in  Maya,  mention  should  be  made  of 
Coronal  (1620b),  Rincon'  (§  1),  Mena  (§  1),  and  VallkdoUd  (§  2), 
a  native  of  Yucatan,  bom  in  1617  and  dying  in  1652.  The  sermons 
of  the  last  three  writers  are  missing. 

XVIII  Century.  Writers  of  discourses  of  this  century  include 
Beltran  (1740a,  copy  in  B.  L.  C.  No.  21),  Dominguez  y  Argaiz 
1768)  ^  and  a  collection  of  sermons  in  manuscript  (Anon,  22,  in 
B.  L.  C.  No.  47).    Mention  should  also  be  made  here  of  a  second 

1  These  are  probably  the  two  sermons  mentioned  by  LePlongeon  in  a  letter, 
dated  September  26, 1884,  to  J.  R.  Bartlett,  then  Librarian  of  the  John  Carter 
Brown  Library.  This  was  written  when  he  returned  the  Motul  Dictionary 
which  he  had  borrowed  to  copy.  He  writes,  "  Also  the  two  sermons  on  Maya 
language  which  I  likewise  have  copied.  One  is  on  Trinity,  the  Reverend,  I  am 
afraid,  tried  to  explain  to  his  hearers  what  he  himself  did  not  understand  very 
clearly  for  he  seems  to  have  become  confused,  repeating  the  same  thing  over 
and  over  again.  .  .  .  The  other  is  on  the  faith  in  the  teachings  of  the  Holy 
Catholic  Church." 

*  CogoUudo  ri688,  lib.  12,  cap.  xi)  writes  as  follows,  "  El  R.  P.  Fr,  Antmio 
del  Rincon  .  .  .  fue  Predicadar  de  EspafioleSy  y  muy  gran  lengua  de  lo8  naturdUa, 
en  la  cual  escribid  algunos  Sermonea,  que  han  aprovechado  d  otroa  Ministroa." 

*  A  copy  of  this  together  with  Carvajal  (1)  and  Anon  22  are  in  Berendt 
1868a. 
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collection  of  sennons  in  manuscript  belonging  to   Mr.   Gates 
(Anon  21). 

XIX  Century.  Carvajal  (1)  has  left  a  manuscript  sermon  in 
Maya.^  Carvajali  (§2)  also  made  a  collection  of  proverbs  in  Maya 
which  has  disappeared.  These  date  from  the  early  xix  century. 
There  is  a  manuscript  volmne  of  discoiu'ses  from  Teabo  owned 
by  Mr.  Gates  dating  from  about  1865  to  1884.  Toward  the 
middle  of  the  century  Ruz  (1846-60)  has  a  collection  of  four 
volumes  of  sermons  in  Maya.*  These  are  of  little  real  worth  as 
Maya  texts.  Vela  (1848)  gives  a  translation  of  a  sermon  by 
Bishop  Guerra.  Vela  (1848a)  also  addresses  the  Indios  siMevados 
in  a  reUgious  letter  in  the  native  language.  Fletcher  (1866)  is 
probably  the  author  of  a  short  sermon  for  every  day  of  the  week.* 
Vales  (1870)  translated  into  Maya  a  pastoral  sermon  of  Bishop 
Gala  giving  the  Spanish  and  Maya  texts.  CarriUo  y  Ancona  had 
the  manuscript  of  two  sermons  in  Maya  (Anon,  1871)  which  were 
copied  by  Berendt  (B.  L.  C.  No.  44-10). 

SECULAR  TEXTS 

I  \  There  is  a  large  mass  of  secular  texts  in  Maya  some  of  which  go 

back  to  very  early  Spanish  times.  It  should  be  remembered  that 
much  of  the  material  contained  in  the  Books  of  Chilam  Balam 
might  be  considered  as  secular  rather  than  religious  in  nature. 
Reference  is  here  made,  however,  to  purely  historical,  legal,  and 
political  papers. 

Cr6nica  de  CfeicxuLUB.*  This  manuscript,  dating  from  the 
middle  of  the  xvi  century,  is  also  called  the  Nakuk  Pech  Manu- 

*  This  is  probably  the  one  referred  to  by  CarriUo  y  Ancona  (1870;  ed.  1872, 
p.  189).  He  writes:  ^'Asi  el  Sr.  presbitero  D.  Francisco  Carvajal,  que  florecid 
en  esie  siglo,  escrihid  en  yticateco  muchos  y  muy  buenos  discursos  y  aermones,  que 
sin  haberse  dado  d  la  prensa,  los  usan  los  instructores  de  indios.  V{irias  t^eces 
hemos  esci  chado  tin  elocuente  sermon  de  viirnes  santOy  de  que  el  anciano  Dr.  D. 
Tomds  D.  Quintana,  que  conocid  y  traid  intimamente  at  P.  Carvajal  nos  testified 
ser  el  MS.  obra  inedita  de  este  que  fu^  gran  or  odor  de  la  lengua  Maya.** 

'  Pinart  (1883,  No.  598)  mentions  three  volumes. 

»  Brinton  (1900)  in  his  Catahgve  of  the  Berendt  Collection  gives  the  author 
of  this  work  as  Richard  Fletcher.  Brasseur  de  Bourbourg  (1871,  p.  81)  and 
Vifiaza  (1892,  p.  552)  have  Alexander  Henderson  as  the  author. 

*  The  original  name  of  this  town  was  Chacxulubchen. 
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script,  as  it  deals  with  the  Pech  family  as  well  as  with  the  survey 
of  the  town.  It  is  a  quarto  of  26  pages  and  should  still  be  in  exist- 
ence in  the  village  from  which  it  takes  its  name.  A  copy,  which  is 
full  of  errors,  was  rediscovered  by  Martinez  in  1907.  This  is  owned 
by  Jos6  Rafael  de  Regil  of  Merida.  There  is  a  Gates  reproduction 
of  the  copy.  Berendt  (1868d,  v.  2,  p.  47-86,  in  B.  L.  C.  No.  43-4) 
copied  portions  of  this  manuscript.  Avila  (1864)  translated  the 
whole  document  into  Spanish.  Brasseur  de  Bourbouig  (1869- 
70,  V.  2,  p.  110-120)  has  pubUshed  the  Maya  and  a  French  trans- 
lation of  the  first  five  pages  of  the  original  together  with  some 
other  material  of  the  Pech  family.^ 

Brinton  (1882,  p.  187-259)  describes  the  manuscript  and  gives 
the  text  and  translation  of  the  first  document  using  Avila's  Spanish 
version  to  some  extent.  Charencey  (1891)  gives  a  French  transla- 
tion of  Brinton.  Brinton  (1882a,  p.  167,  note)  refers  again  to  the 
manuscript.  Berendt  (1868d,  v.  2,  p.  47-86  in  B.  L.  C.  No.  43-4) 
as  noted  above,  made  a  copy  of  the  manuscript  in  Yucatan  and 
later  he  evidently  compared  his  copy  with  that  of  Brasseur  de 
Bourbourg  and  also  with  that  of  Avila  and  Brinton.  Perez  (2,  p. 
201-258,  in  B.  L.  C.  No.  50-35)  also  gives  the  document.  Fiske 
(1892,  V.  1,  p.  138)  refers  to  the  manu3cript  and  Juan  Molina  (1897, 
p.  467-468)  gives  a  paragraph  from  this  latter  document  with 
translation.  Martinez  (1918a)  has  a  paper  in  manuscript  on  the 
chronicle.  He  found  a  dupilicate  manuscript  bjy  Ah  Naum  Pech 
who  is  mentioned  by  Nakuk  Pech.  The  manuscript  is  practically 
identical  with  that  of  Nakuk  Pech. 

Legal  Documents.  The  most  important  of  these  non-religious 
items  consist  of  legal  papers.  The  earliest  of  these,  so  far  reported, 
is  that  dated  1542  (Anon,  1542)  still  preserved  according  to 
Brinton.  Next  in  point  of  time  is  a  collection  of  legal  docimients 
owned  by  Gates,  the  first  paper  of  which  is  dated  1571  (Anon,  8). 

Xiu  Chronicles  or  Libro  de  Probanzas,  These  date  from  1608 
to  1817.  They  are  owned  by  the  Peabody  Musemn  and  they  have 
been  reproduced  both  by  Mr.  Gates  and  by  Mr.  Bowditch.  The 
Bowditch  reproduction  has  an  introduction  by  Miss  Adela  C. 
Breton.  This  manuscript  is  probably  to  be  identified  as  the  Ticul 
Manuscript  or  the  Cr&nica  de  Oxkutzcab  and  is  the  one  probably 

1  See  Brinton,  1882,  p.  191-192. 
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referred  to  by  an  anonymous  writer  in  the  Registro  Tncateco 
(1M6-48,  V.  1,  p.  360).^  This  manuscript  should  be  distinguished 
fnnn  the  Chilam  Balam  de  Odnitscab.  This  coUeetion  contains 
petitions  and  evidences  and  decrees  certifying  the  lordship  of  the 
heads  of  the  Xiu  family  established  near  Qxkutzcab.  The  Mayii 
documents  are  often  f oUowed  by  the  substance  of  the  petition  given 
in  Spanish.  There  is  also  a  good  map  of  the  region  in  the  vicinity 
of  Ticul  and  and  a  genealc^cal  tree  of  the  Xiu  family  which  is 
published  opposite  entry  No.  472  in  the  catalogue  of  Wilkinsoa 
(1916).  There  is  an  important  page  containing  data  useful  in  the 
correlation  of  Maya  and  Christian  chronology.  This  page  has 
been  reproduced  and  discussed  by  Moiley  (1920,  p.  470  etc.)-  Gates 
(1920a)  gives  a  translation  of  the  same  page  with  notes  upon  it 
in  Morley  (1920,  p.  507-509).  Parts  of  the  manuscript  have  been 
copied  by  Miss  Breton  and  translated  by  Martinez  Hemibidez 
(1920). 

Titulos  de  Ebtun.  These  compose  the  largest  coUection  of  legal 
documents,  dating  from  about  1638  to  1829.  They  have  been  re- 
produced by  Gates. 

Libro  de  los  Cocomes  or  the  Libro  de  Cacalchen.  This  is  probably 
the  most  interesting  series  of  legal  manuscripts  from  a  linguistic 
point  of  view.  This  collection  of  documents  is  owned  by  Gates  and 
dates  from  1646  to  1826.  It  has  been  reproduced  by  him.  The 
first  34  leaves  contain  ^ills  in  Maya.  The  second  section  is  of  41 
paragraphs,  the  first  leaf  missing,  of  regulations  for  the  govern- 
ment of  the  town.  It  is  this  section  which  Martinez  Hemimdez 
(1920b)  considers  to  contain  copies  made  in  1729  of  original  orders 
(ordenunzas)  of  the  Oidor^  Don  Diego  Garcia  de  Palacios,-  who 
came  to  Yucatan  in  1583.  These  orders,  in  turn,  were  made  by  the 
Oidor,  Tomds  Lopez,  in  1552  if  we  are  to  believe  Cogolludo  (1688, 
p.  401)  who  writes,  **  Las  ordenanqas,  y  leyes  con  que  hasta  el  tiempo 
presente  se  estan  governando  los  Indios  de  esta  iierra,  son  las  que  hizo 
este  Visitador.  Com  todas  son  renovacion  de  Uls  que  hizo  el  Oydor 
Thonids  Lopez,  quando  visito  esta  iierra  el  ano  de  mil  y  quinienios  y 
cinquenta  y  dos,  sino  que  como  de  aquellas  se  perdieron  co{n)  el  tiempo 

^  See  quotation  from  this  account  in  Tozzer,  1917,  p.  180.  This  is  also  gi^'en 
by  Carrillo  y  Ancona  1870;  ed.  1872,  p.  147. 

*  The  same  person  is  mentioned  in  the  Mani  and  Tizimin  manuscripts  as 
Judge  Diego  Pare j  a. 
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los  quadernoSt  y  en  el  presente  son  muy  pocos  que  loa  han  vistOy  ddn  por 
nvevoAuiordeeUasdesteVisitador  .  .  .  Traduxeronse en elidioma 
natural  de  los  Indios,  para  que  mejor  las  entendiessen,  y  supiessen, 
quedando  en  todos  los  Pueblos  un  traslado  deUas,  para  que  las  leyessen 
contimunnenUf  como  leyes  q^avian  de  observar.^*  Miss  Adela  Breton 
has  pointed  out  to  me  that  Ordenama  25  is  quoted  in  a  Cedula  Real 
of  1579  by  Palomino  in  Juan  Molina  (1904-13,  v.  1,  p.  228).^ 
Following  the  Ordenamas  are  many  leaves  with  lists  of  minor 
officials.  Later  pages  have  the  parish  accounts  of  payments  of 
salaries.  It  can  thus  be  seen  that  these  documents  are  of  great 
linguistic  value  as  they  oflfer  Maya  texts  dating  from  the  middle  of 
the  XVII  century.  Martiaez  Hernandez  (1920a)  has  translated  the 
the  will  of  Andres  Pat  (1647)  contained  in  this  collection. 

Cr&nica  de  Mani.  This  is  a  series  of  documents,  dating  from 
1556,  kept  in  the  Casa  Real  of  the  town  of  Mani,  according  to 
Stephens  (1843,  v.  2,  p.  262-268).^  He  gives  an  EngUsh  translation 
from  a  Spanish  version  made  by  Estanislao  Carrillo  (1)  and  cor- 
rected by  Perez  of  a  portion  of  these  manuscripts.  Stephens  also 
reproduces  the  map  of  the  vicinity  of  Mani  contained  in  this  col- 
lection of  documents.  Juan  Molina  (1897,  p.  69)  gives  a  para- 
graph from  this  manuscript  in  Maya  and  Spanish. 

Other  manuscripts  of  the  same  general  class  are  as  follows:  — 
Documenios  de  Sotuta  (Perez  2,  p.  187-200,  copy  in  B.  L.  C. 
No.  50-34),'  Documentos  de  Ticul  (Ticul,  1760  et  seq,)  owned  by 
Gates  and  reproduced  by  him,  Titulo  de  Acanceh  (Acanceh,  1767, 
copy  in  B.  L.  C.  No.  44-7),  translated  into  Maya  by  Avila 
1864),  and  Papeles  de  Xtepen  (Xtepen,  copy  in  B.  L.  C.  No.  44-8). 

Political  Papers.  These  form  the  next  class  of  secular  texts 
in  Maya.    The  first  of  these  in  our  list  is  a  collection  of  letters 

*  Gates  informs  me  that  this  paragraph  from  Molina  is  also  found  in  the 
Xiu  Chronicles. 

'  Moriey  (1920,  p.  473)  mentions  this  manuscript. 

»  Carrillo  y  Ancona  (1870;  ed.  1872,  p.  144)  writes:  ''En  fin,  el  libro 
(Perez  2)  concluye  .  .  .  con  los  fragmentos  de  diferenies  manuscritos  mayas 
sobre  documentacion  de  tierras  en  los  pueblos  de  Sotuia,  Yaxcaba  y  ottos.  Dichas 
documenUiciones  son  en  parte  originalmente  obras  de  nuestro  escritor  Caspar 
Antonio.  .  .  .  Que  esto  es  asl  es  indudable,  pues  en  la  parte  maya  y  en  la  ver- 
sion espanola  que  acompaha  el  Sr.  Perez,  aparece  por  dos  veces  correspondiendo  al 
afio  de  1600,  la  firma  de  Caspar  Antonio  como  auior  de  los  documenios." 
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(Anon,  1614-72)  in  the  Archives  of  the  Indies  in  Seville.  Several 
of  these  documents  are  in  Maya.  A  careful  search  in  these  Archives 
would  doubtless  yield  more  material  in  the  Maya  language.  There 
is  a  letter  in  Maya  by  Gongalo  Ch6  (1877)  and  others,  addressed  to 
Philip  II,  dated  1567;  and  published  in  facsimile  in  Cartas  de 
Indids.  There  is  little  now  known  in  this  line  from  this  early  date 
until  the  beginning  of  the  xix  century.  Then,  there  comes  an 
order  of  the  governor  of  Yucatan  translated  into  Maya  by  Cerven 
(1803,  copy  in  B.  L.  C.  No.  44-9)  and  a  Banda  or  Proclamation 
issued  by  Artazo  y  Torredemer  (1814),  Brigadier  and  Captain- 
General,  on  matters  of  the  insurrection,  dangers  of  war,  etc.  This 
is  in  Maya  and  Spanish.^  Next  in  point  of  time  comes  a  collection 
of  letters  in  manuscript  written  in  Maya  by  Pat  (1847,  circa)  and 
other  leaders  of  the  uprising  in  1847.  This  manuscript  is  owned  by 
Gates  and  has  been  reproduced  by  him.  There  follows  another 
proclamation  translated  by  Perez  (1848)  and  a  proposition  for  an 
armistice  written  in  Maya  by  Chan  (1860,  copy  in  B.  L.  C.  No. 
44-11)  and  dthers. 

Villanueva  (1864,  in  B.  L.  C.  No.  42-17)  gives  a  proclamation  in 
Maya  and  Pacheco  Cruz  (1)  translates  some  of  the  decrees  of 
Governor  Avila.  There  is  also  an  address  to  Maximilian  in  Maya 
(Anon.  3,  copy  in  B.  L.  C.  No.  42-18).  A  political  squib  by 
Manuel  Garcia  (1856)  should  also  be  noted. 

Short  portions  of  secular  text  are  given  in  Granado  (1846,  p.  171) 
and  Waldeck  (1838,  p.  90-91,  copy  in  B.  L.  C.  No.  42-2).  Mention 
should  also  be  made  of  the  Fama  diaria  (Anon.  24,  copy  in  B.  L.  C. 
No.  50-18). 

Carrillo  y  Ancona  (1870;  ed.  1872,  p.  190)  writes.  '*  Memos 
visto  una  especie  de  circular  6  manifiesto  de  la  reina  de  Inglaterra,  6 
dado  en  nombre  suyo,  d  manera  de  cartehn,  con  grandes  y  hermosos 
caracUres  en  idioma  Maya,  el  cual  jut  desprendido  de  una  esquina 
de  calle  publica,  Modo  indirecto  de  imponer  poco  a  poco  y  de  hecho 
la  dominacion  britdnica  sobre  los  habitantes  de  nacionalidad  yiicaieca 
6  mexicaruiy  que  hablan  el  idioma  Maya  y  tienen  comercio  can  aqueUa 
colonia  inglesa,^^     (See  Anon,  10.) 

Poems,  Songs,  Folk-Lore,  etc.  Poems  in  Maya  are  given  by 
Brasseur  de  Bourbourg  (1869-70,  v.  2,  p.  120-121,  copy  in  B.  L.  C. 

*  Gates  regards  this  as  being  the  first  Maya  printed  in  Yucatan.  It  is  No. 
10  in  Medina  (1904)  where  he  calls  it  Cakchiquel. 
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No.  44-5),  Hernandez  (1906),  and  Rej6n  Garcia  (1906a,  p.  118- 
144).  Some  music  and  Maya  words  are  given  by  Berendt  (1868c). 
Alice  LePlongeon  (1)  published  some  Maya  music  with  Maya 
words.  Berendt  (1866)  has  a  Maya  witch  story  with  translation  in 
Spanish.^  Brinton  (1883;  ed.  1890,  p.  171-172)  gives  this  with  an 
English  translation.  Brasseur  de  Bourbourg  (1869-70,  v.  2,  p.  101- 
102,  copy  in  B.  L.  C.  No.  44-6)  gives  a  short  text  in  Maya  and 
French  entitled  Invocation  au  Soleil,  which  hecoUected  at  Xcancha- 
kan.  An  English  version  is  given  by  Brinton  (1883;  ed.  1890, 
p.  167).  Brasseur  de  Bourbourg  (1869,  p.  10)  gives  a  short  sen- 
tence in  Maya  with  translation.  Anon  (29)  is  probably  a  folk-tale. 
Tozzer  (1901)  is  a  collection  of  historical  and  legendary  material.^ 

LACANDONE  TEXTS 

Finally,  mention  should  be  made  of  the  Lacandone  text  and  Eng- 
lish translation  of  fifty-one  prayers  given  by  Tozzer  (1907,  p.  169- 
189).*  Incantations,  similar  in  many  respects  to  these,  and  com- 
ing from  southeastern  Yucatan  and  British  Honduras  are  given  by 
Gann  (1918,  p.  46-47). 

1  This  tale  is  given  in  Part  II,  p.  119-120. 

'  A  small  part  of  this  manuscript  is  given  in  Part  II,  p.  115-118. 

*  One  of  these  is  given  with  translation  in  Part  II,  p.  llS-119. 
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PART  IV 

A  BIBUOGRAPHY  OF  WORKS  RELATING 
TO  THE  MAYA  LANGUAGE 

INTRODUCTION 

It  is  my  intention  to  give  in  the  accompanying  bibliography  as 
complete  a  list  as  possible  of  the  writers  and  their  works  on  and  in 
the  Maya  language  of  Yucatan.  I  do  not  attempt  to  give  all 
books  which  mention  this  language  but  those  only  which  describe 
or  treat  the  language  at  some  length. 

It  will  be  noted  that  following  each  entry  one  or  more  numbers 
are  given.  These  refer  to  the  page  or  pages  in  the  critical  survey 
of  the  literature  (Part  III)  where  the  book  or  manuscript  in  ques- 
tion is  discussed.  Part  III  can  thus  be  used  in  connection  with 
this  list  as  a  subject  catalogue.  A  number  also  follows  the  names  of 
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I  desire  at  this  place  to  thank  once  more  my  friend,  William 
Gates,  Esqr.,  who  has  given  me  so  much  of  his  valuable  time  and 
has  been  so  willing  to  suggest  points  which  I  have  overlooked.  I 
wish  also  to  express  my  appreciation  of  the  kindness  of  Mrs.  Anne 
Fadil,  formerly  Librarian  of  the  University  Museum,  Philadelphia, 
who  was  good  enough  to  look  up  many  references  for  me  in  the 
Berendt  Collection.  Don  Juan  Martinez  Hemdndez  should  also  be 
thanked  in  connection  with  this  bibliography.    Professor  M.  H. 
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mayel.    194. 
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6.  Las  Profecias:  in  Chilam  Balam  de  Ixil  and  Mani. 
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'■1 

i 

I  j 


220  BIBLIOGRAPHY 


I 


*\ 


1 


Berendt,  Carl  Hermann— 1868<f,  Vol.  2  (conttnueef). 
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5.  Canci6n  amorosa:  in  Brasseur  de  Bourbourg,  1869-70, 
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rJH  Ethnological  Society.)    168, 199. 

1870  Extractos  de  los  recetarios  de  Indios  en  lengua  Maya,  notas,  y 
afiadiduras  [6  MS.  de  Pio  Perez]:   See  Pio  Perex  (4).     (In 

)  3^  Berendt  Linguistic  Collection,  No.  45).    196. 

1870a  Apuntes  sobre  la  lengua  Chaneabal.  Con  un  vocabulario:  8® 
MS.  7,  25  fif.  (See  Brinton,  1888.)  (In  Berendt  Linguistic 
Collection.    No.  96.)    178. 

1871  2d  edition  of  Ruz,  1845,  revised  and  edited:  Merida,  16®,  14  p. 
166. 

1871a  Los  trabajos  linguisticos  de  Don  Juan  Pio  Perez:  Mexico,  in 
Boleiin  de  la  Sociedad  de  Geografia  y  Estadistica  de  la  Repuhlica 
Mexicana  (2d  Series),  v.  3,  p.  58h61.  (Published  separately. 
Mexico,  1871,  8°,  6  p.  Original  MS.  in  Berendt  Linguistic 
Collection.    No.  11,  p.  137-163.    See  Perez,  1.)      143, 176u 

1878  Remarks  on  the  centres  of  ancient  civilization  in  Central  America 
and  their  geographical  distribution:  in  Bulletin  of  the  Ameri' 
can  Geographical  Society ^  (1876)  v.  8,  p.  132-145  (Published 
separately,  New  York,  1876).     169. 

1878a  See  Rockstroh  1878. 

(1)  Comparative  vocabulary  of  Mexican  or  Nahuatl  and  Maya 
languages:  4°,  MS.  10  if.  in  Collection  Linguistic  MSS., 
Bureau  of  Ethnology,  Washington.    178. 

(2)  Vocabularj^  of  the  Maya  language;  200  words:  fol.  MS.  6  ff.  in 
Collection  Linguistic  MSS.,  Bureau  of  Ethnologj'-,  Washington. 
176. 

(3)  Vocabulario  comparativo  de  las  lenguas  pertenecientes  d  la  fa- 
miUa  Maya-Quiche:    600-700  words  in   24    dialects:    MS. 
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StoU,  1884).    178. 

(4)  Nombres  proprios  en  lengua  Maya:  folio,  MS.  150  ff.  (in  Berendt 

Linguistic  Collection,  No.  48).    176. 

(5)  Miscellanea  Maya.    Folio  scrap-book:  (Berendt  Linguistic  Col- 
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Alfabeto  de  las  lenguas  Metropolitana,  4  p.  fol.  14. 
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Adjectivos,  2  p.  fol.  39. 

Pronombres,  4  p.  fol.  42. 

Prepositiones,  etc.  3  p.  fol.  45. 

Verbos,  19  p.  fol.  47. 
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Korpertheile,  5  p. 

Nombres  de  parentesco,  3  p. 

Plantas;  mais;  medidas,  12  p.  fol.  54. 

Bebida  y  comida;  Mammalia,  7  p. 

Pajaros;  Beleuchtung,  Insects,  Aves,  13  p.  fol.  55. 

Conversazione,  10  p.  fol.  57. 

6.  Vocabulario  de  la  lengua  Maya,  del  Putim,  del  Tzental, 

del  Chontal,  etc.    178. 
Maya  und  Nahuatl,  56  p.  fol.  58.    178. 
Mexicano-Maya-Otomi,  30  p.  fol.  59.    178. 
Maya-Cakchiquel,  4  p.  fol.  60.    179. 
Maya-Natchez,  13  p.  fol.  62.    179. 
Maya-Apalahchi,  fol.  63.    179. 
Maya-Chontal-Quiche-Cakchiquel-Zutuhil-Huasteca- 

Mame-Poconchi,  2  p.  fol.  64.    179. 

7.  Gramatical  comparativos  de  las  lenguas  de  la  Familia 

Maya,  5  p.  fol.  66.    168. 

8.  Vergleichende  Uebersicht  d.  Zahlu'tr,  14  p.  fol.  67.  182. 

9.  Locuciones  varies  en  Maya,  8  p.  fol.  71. 
10.  Ethnologia,  fol.  76. 

Caracter  de  los  indios  de  Yucatan. 
Costumbres  de  los  indios,  fol.  77. 
Calendarios,  fol.  79. 
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Antiqiiedades,  fol.  89. 
Maya  ethnologia,  fol.  92. 
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100  woe4.s  with  translation  from  Oviedo.    les. 

(7)  Miscellanea  historica  et  linguistica.   Folio  scrap-book:  (Bere 
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BoTUHiNi  Bbnaducci,  Lorenzo 

1746  Idea  de  una  nueva  historia  general  de  la  America  Septentriona 
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220,  477-491;  v.  52,  p.  62-79,  112-117.    186. 

1857  Essai  historique  sur  les  sources  de  la  philologie  Mexicaine:  in 
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Perez  (1842)  with  French  translation,  p.  420-429.    186. 
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Grammars  and  dictionaries,  p.  72-77.    167, 170. 
Extracts  with  translations:  — 

Mani  MS.,  p.  89-135.     186, 104. 

Tizimin  MS.,  p.  136-151.     180. 

Chumayel  MS.,  p.  152-185.     188. 

Pech  MS.,  p.  187-259.     104,  203. 
VocabuIar>',  p.  261-279.     176. 

1882a  American  hero-myths,  a  study  in  the  native  religions  of  the 
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in  JouTTkol  4dt  la  .SoriA*?  <i?j|  AmtriaxmiJiAt^. 
pTibiiabed  sep&rately.  Parif^.  IS^.     HSl    Amioog  other  \\ess& 
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(continued). 
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Vocabulario  de  la  lengua  Maya  (with  a  short  list  of  grammatical 
forms) :  8°,  MS.  modem,  98  p.  (Owned  by  Gates  and  repro- 
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APPENDIX  I 


PARADIGMS 
Verb  Classification 


Class  Ia.     Verbs  of  action  or  state. 
Transitive 


Present 

tin  (tan-in)  het-lk 

I  am  opening  something,  my  open- 
ing something 

Future 

Mn  (he-in)  het-lk-e 

I  shall  open  something 

Irin  (ki-in)  het-lk 

I  may  open  something 

bin  in  het-e 

I  am  going  to  open  something 

Past 

tin  (t-in)  het-ah 

I  opened  something 

3>in  (o'on-in)  het-ah 

I  have  just  opened  something 

in  het-m-ah 

I  opened  something  a  long  time  ago 

Imperative  het-e 

open  it 

Intransitive 

Present 

tin  (tan-in)  het-el  or  het-el-in- 
kah  (het-1-in-kah) 

I  am  performing  the  act  of  opening 

Future 

hta  (he-in)  het-el-e 

I  shall  open 

bin-het-flk-en 

I  am  going  to  open 

Past 

het-en  or  t'-het-en 

I  performed  the  act  of  opening,  I 
opened 

3'in  het-el 

I  have  just  opened 

Imperative  het-^n 

open 

Passive 

Present 

tun  (ta;n-u)  het-s-el 

it  is  being  opened,  its  being  affected 
by  someone  causing  it  to  open 

Future 

hu  (he-u)  het-8-el-e,  or  bin 
het-s-&k-i 

it  will  be  opened 

Past 

het-s-ah-b-L  orhet-s-ah-n-i 

it  was  opened 

Class  Ib.     Verbs  of  action  or  state  with  causal 

Transitive 

Present       tin  (tan-in),  kim-s-lk 


Future        hta  (he-in)  kim-s-lk-e 
kin  (ki-in)  kim-8-ik 
bin  in  kim-s-e,  or  bin  in 

Past  tin  (t-in)  kim-s-ah 

3'in  (3'ok-in)  kim-s-ah 
in  kim-s-m-ah 

Imperative  kim-8-e  or  kim-e-s 


I  am  killing  something,  my  causing 

death  to  something 
I  shall  kill  something 
I  may  kill  something 
kim-e-s  I  am  going  to  kill  something 
I  killed  something 
I  have  just  killed  something 
I  killed  something  a  long  time  ago 
kill  it 
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Class  Ib.    Verbs  of  action  or  slate  with  causal  (continued). 


V 


Intransitive 

Present       tin  (tan-In)  kim-il,  or  kim-il- 

In-kah  (Um-l-ln-kah) 
Future        hto  (he-ln)  kim-il-« 

bin  klm-Ak-en 
Past  kim-1,  or  t'-klm-l 

o'u  ktan-i 
Imperative  klm-en 

Passive 

Present       tin  (tan-In)  klm-s-il 

Future       lita  (he-ln)  kim-8-41-e,  or 

bin  klm-s-ik-en 
Past  klm-s-ah-b-l,  or  khn-s-ah-n-i 


I  am  dying,  my  being  affected  by 

death 
I  shall  die 
I  am  going  to  die 
he  died 

he  has  just  died 
die 

I  am  being  killed,  my  being  affected 

by  someone  causing  my  death 
I  shaU  be  kiUed 
I  am  going  to  be  killed, 
he  was  killed 


Class  II.     Verbs  in  t-al,  **  endowed  with. 


>i 


Present       tin  (tan-In)  kuS-t-al 
Future        hta  (he-ln)  ku&-t-al-e 

bin  kul-tal-£k-en 
Past  kuS-t-al-ah-en  or  ku&-l-ah-en 

Imperative  kuS-t-en  or  kuS-t-al-en 

Class  IIIa.    Nominal  verbs 

Transitive 

Present       tin  (tan-In)  d'on-ik 

Future        h£n  (he-ln)  o'on-ik-e 

kin  (ki-in),  o'on-ik 

bin  in  o'on-e 
Past  tin  (t-in)  3'on-ah 

3*in  (o'ok-in)  3'on-ah 

in  3'on-m-ah 
Imperative  o'on-e 

Intransitive 

Present       tin  (tan-in)  3'on  (o'on-in-kah) 

Future        h£n  (he-in)  o'on-e 

bin  3'on-£k-en 
Past  o'on-n-ah-en 

o'in  (o»ok-in)  o'on 

3'on-n-ah-ah-en 
Imperative  o'on-en 

Passive 

Present       tin  (tan-in)  3'on-ol 

Future        hftn  (he-in)  D*on-ol-e 

Past  3'on-ah-b-en  or  3'on-ah-n-en 


I  am  living 
I  shall  be  living 
I  am  going  to  live 
I  lived 
live 


I    am    shooting    something,    my 

gunning  something 
I  shall  shoot  something 
I  may  shoot  something 
I  am  going  to  shoot  something 
I  shot  something 
I  have  just  shot  something 
I  shot  something  a  long  time  ago 
shoot  it 

I  am  shooting  or  my  gunning 

I  shall  shoot 

I  am  going  to  shoot 

I  shot 

I  have  just  shot 

I  shot  a  long  time  ago 

shoot 

I  am  being  shot,  I  am  affected  by 

a  gun 
I  shall  be  shot 
I  was  shot,  I  was  gunned 
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Class  IIIb.    Nominal  verbs  with  agent 

Transitive 

Present       tin  (tan-In)  o'lb-t-ik 


Future 


Past 


hta  (he-ln)  3'ib-t-lk-e 
kin  (U-in)  o'ib-t-ik 
bin  in  oUb-t-e 
tin  (t-in)  o'ib-t-ah 
3'in  (3'ok-in)  oUb-t-ah 
in  o'lb-t-m-ah 
Imperative  o'lb-t-e 

Intransitive 

Present       tin  (tan-in)  o'lb 

hta  (he-in)  3'lb-e 

bin  3'lb-n-£k-en 

o'lb-n-ah-en 

3'in  (3  ok-in)  o'ib 

o'lb-n-ah-ah-n-en 
Imperative  o'lb-en 

Passive 

Present  ton  (tan-u)  3'ib-t-il  or  3'lb-t-al  it  is  being  written 

Future  hu  (hc-u)  o'ib-t-il-e  it  will  be  written 

Past  o'ib-t-ah-b-i,  or  o'ib-t-ah-n-i  it  was  written 

Class  IV.     Verb ''to  be" 


Future 


Past 


I  am  writing  something,  my  writ- 
ing something 
I  shall  write  something 
I  may  write  something 
I  am  going  to  write  something 
I  wrote  something 
I  have  just  written  something 
I  wrote  something  a  long  time  ago 
write  it 

I  am  writing,  my  writing 

I  shall  write 

I  am  going  to  write 

I  wrote 

I  have  just  written 

I  wrote  a  long  time  ago 

write 


Present 

winik-en 

I  am  a  man 

Future 

h6n  (he-in)  winik-tal-e,  or 

I  shall  be  a  man,  I  shall  become  a 

wlnik-tial-e 

man 

bin  winik-ial-Ak-en 

I  am  going  to  become  a  man 

Past 

winik-h-en 

I  was  a  man 
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APPENDIX  III 


LIST  OF  NUMERAL  CLASSIFIERS  ^ 

Ak.    For  canoes,  boats,  houses,  lots,  seats,  earthen  vessels,  churches,  altan, 

caves,  holes  or  pits,  troughs,  villages,  or  maize  fields. 
Ahau.    For  the  twenty-year  groups  of  the  Maya  calendar,  which  are  like  our 

indictions,  although  they  consist  of  a  larger  number  of  years  than  these. 

The  native  century  or  era  contained  13  ahaues,  or  260  years. 
Awat    For  distances;  miles  or  quarters  of  leagues. 
Baq.    For  400;  because  just  as  we  count  by  thousands,  the  Indians  counted  by 

400,  sayinq  hunbaq,  kabaq,  etc. 
BaL     For  ends  of  ropes,  of  thread,  etc. 

For  things  [z]. 
BalatS.    For  strokes,  of  measurements  made  by  rule,  line  or  compass. 
Balaq.    For  the  turns  given  to  cords  laid  in  circles,  or  to  similar  things  whieh 

are  twisted  or  twined.    (Compare  Ko3'.) 
Ban.    For  things  in  heaps.    The  same  as  banab,  which  also  serves  for  counting 

small  flocks  or  herds  of  animals. 
Em.    For  births. 
Kat     For  quadrupeds  [z|. 
Kot.    For  quadrupeds. 

Ko3.    For  lengths  of  threads,  cords,  rods  or  stafifs;  for  "  pieces  "  of  time. 
Koo'.    For  rolls  or  circular  twists,  "  a  roll  of  cord  "  (made  of  native  vines). 

Compare  Balaq. 
Kuk.     For  elbow  measurements. 
Kut§.     For  loads. 

KuL     For  shrubs,  young  trees,  maize  plants,  and  balls  or  lumps  of  dough. 
Qan.    For  rope. 
Qas.     For  closets,  rooms,  etc. 
T§at§.     For  handfuls  of  herbs  or  hair. 
TSinab.     For  what  is  measured  by  gemea,  i.e.,  the  space  from  the  end  of  the 

thumb  to  the  end  of  the  forefinger  extended. 
TS'iik,     For  incised  wounds  made  by  arrows,  lances,  knives,  sticks,  etc.,  which 

are  thrown  and  remain  sticking  in  the  flesh. 
TS'ot     For  counts  of  skeins  of  thread. 
TS'ui.     For  bunches  of  fruit,  strings  of  beads,  necklaces,  braids,  bags,  and 

things  which  are  carried  hanging  from  the  hand. 
Hah.     For  splinters  [z]. 

1  This  list  was  originally  published  by  Beltran  (1746;  ed.  1859,  p.  203-208). 
An  English  translation  was  made  by  Nuttall  (1903,  p.  674-678).  Several  addi- 
tions have  been  made  from  Zavala  (indicated  by  Z)  and  from  the  author's  own 

investigations. 
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Hat     For  mantles  or  *^  pati  *'  for  piemas  of  mantles  or  jxUi;  also  for  splinters 

of  wood. 
Hail.    For  gourd  vessels  split  into  halves,  pages  of  writing,  quarters  of  dead 

animals,  and  slices  of  fruit. 
Heb,  Hebal,  Heb^L    For  piemas  of  mantles  or  pati;  also  for  the  counting  of 

provinces. 
HetS.    For  hours  and  pages  of  books.    Also  used  in  counting  strings  of  bells. 
Heq.    For  branches  or  bunches. 
L«f .    For  dishes  of  food. 

Lat'abqln.    For  hours;  hun  lafabqin  ''  one  hour.'' 
Lem.    For  times;  huh  lem  "  once."    (Compare  Mai  and  Muk.) 
Lot    For  counting  in  pairs,  such  as  kan  lot  '*  four  pairs.'' 
Lub.     For  counting  leagues. 

MaL    For  counting  numbers  of  times.    (Compare  Lem.) 
Muk.    For  the  same  count  of  times  and  for  duplications,  such  as  paying  **  twice 

as  much  "  "  three  times  as  much,"  etc. 
Mut§'.    For  small  heaps  of  seeds,  stones,  earth,  or  for  crowds  of  animals,  birds, 

and  people. 
Hot    For  things  that  are  united  or  congregated. 
Nab.    For  handbreadths  as  a  measure. 
Nak.    For  things  that  are  close  to  each  other,  such  as  jugs,  staffs,  or  seated 

men. 
Nakat     For  recumbent  living  beings. 
Num.     For  times,  when  expressed  by  ordinal  numbers. 
Ok.    For  things  measured  by  handfuls. 

Paak.    For  mantles  or  patiea  of  four  edges  (i.e.,  square  pieces  of  stuff). 
Paq.    For  blows,  times,  years. 
Pat&.    For  birds  and  other  animab;   employed  from  number  9  to  19,  after 

which  the  expression  hun  tab,  **  twenty  "  is  used. 
Pat    For  things  which  are  long  and  not  thin,  such  as  beehives,  canoes,  sea- 
boats,  wooden  beams,  bales  of  cloth,  and  skeins  of  thread. 
Pek.    For  circular  things,  such  as  consecrated  wafers,  maize-cakes,  and  others 

which  are  flat. 
Pet    For  maize-flelds  and  for  pastures. 
Pto\     For  chapters  of  books  and  for  orations  and  songs. 
Pis.    For  years,  days,  months,  and  coin  currency  (a  real  or  peso  or  dollar). 
Plt§'.    For  pieces  of  a  thing  cut  off  and  for  mouthfuls. 
Poq.     For  fish,  birds,  and  animals. 
PuL    For  lashes  given  with  a  whip  or  blows  dealt  with  the  flat  side  of  the  blade 

of  a  sword. 
P'eeL    For  all  inanimate  things  in  general. 
P'ik.    For  a  written  chapter  or  articles  of  faith;  or  for  rows  of  stones,  each 

row  or  stone  being  above  the  other. 
Pis.    For  any  kind  of  measure  or  weight.    At  the  same  time  this  particle 

usually  expresses  a  fanega  or  measure  consisting  of  twelve  almudes. 
P'oti,    For  bunches  of  fruit. 
P'uiik.    For  plants  and  trees.    The  particle  fiek  is  more  popularly  used. 
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Piik.     For  mouthfuls  of  food  or  swallows  of  liquid. 

Sap.    For  counts  of  arm's  lengths;  each  contains  two  yards. 

Sek.    For  trees  and  other  plants. 

Tas.    For  things  which  follow  each  other  in  order  or  in  line;  also  for  heavens. 

T6.    For  counts  of  years,  months,  days,  leagues,  cocoa,  eggs,  and  calabashes 

or  squashes. 
Ten,  Tenak.    For  numbers  of  times,  and  tenak  for  past  times.    Tenel  is  also 

used  for  times,  but  with  the  particle  bahun  or  bahuni  or  another. 
Tenet    For  number  of  times  in  questions,    (s) 
Tok.    For  heaps  of  things. 
TuL    For  men,  women,  angels,  and  souls. 

TMl,  dOoL    For  things  placed  in  order  or  file  and  for  the  subdivisions  of  a  house. 
T'oL    For  lines,  furrows,  ditches,  or  trenches,  and  for  pages,  printed  columns, 

naves  of  churches,  etc. 
DHL    For  the  selvage  of  mantles  or  cloths  and  for  folds  of  paper  or  the  leaves 
!  of  books. 

Duk.    For  towns,  paragraphs,  articles,  chapters,  notices,  heaps  or  pfles,  divi- 
sions of  a  whole  in  various  parts. 
3'ak.    For  steps,  grades,  crowns,  or  things  which  are  placed  one  over  the  other, 

or  for  something  that  succeeds  another,  such  as  one  governor  after  another. 

It  is  then  an  ordinal  number. 
3'am.    For  consecrated  wafers,  pamphlets,  shoes,  and  of  all  things  which  are 

counted  in  pairs. 
O'lk.    For  persons,  this  particle  being  specially  dedicated  to  the  persons  of 

the  Holy  Trinity.    It  is  also  employed  for  counting  fingers  as  well  as  for 

the  husbands  or  wives  that  a  person  has  had. 
3'it    For  candles;   cane  pipes;   long  fruits,  such  as  bananas;   also  alligator 

pears,  ears  of  com,  the  mamey  fruit,  etc. 
WaL     For  leaves  of  tobacco,  of  banana  trees,  etc. 
Wao'.    For  counting  journeys  or  the  number  of  times  a  person  goes  and  comes 

in  performing  some  business. 
WoL    For  balls  of  dough,  bundles  of  cotton  or  of  wool,  balls  of  thread  and  other 

round  things. 
Wu3'.    For  folded  cloths  and  similar  things. 
TaL     For  sheaths  or  things  that  are  brought  together. 
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APPENDIX   IV 

COMPARATIVE  VOCABULARIES 

Introduction 

The  following  vocabulary  is  made  up,  first  of  all,  of  a  collection 
of  Maya  words  gathered  in  1893  from  various  towns  in  Yucatan. 
The  document,  which  is  a  typewritten  copy  of  the  original  lists 
of  words,  was  purchased  from  Paul  Wilkinson  in  the  sale  of  his 
library  by  Mr.  Charles  P.  Bowditch  and  presented  by  him  to  the 
Peabody  Museum.  This  manuscript  has  an  introduction  on  Maya 
pronunciation  by  Crescendo  Carrillo  y  Ancona.  It  is  probable 
that  the  collection  of  words  was  made  for  a  contemplated  work 
by  him  on  the  Maya  language. 

The  vocabulary  from  Peto  was  made  by  Presbitero  D.  Manuel 
A.  Valez,  that  from  Valladolid  by  Licenciado  L.  Manzano,  that 
from  Tizimin  by  Francisco  Rej6n  Esplnola,  and  that  from  Sotuta 
is  unsigned.  These  towns  are  widely  separated.  Valladolid  is  the 
most  eastern  town  in  the  settled  portion  of  the  peninsula,  Tizimin 
is  almost  directly  north  of  Valladolid,  about  half  way  to  the  coast, 
Peto  is  in  the  south-central  part  of  Yucatan,  and  Sotuta  is  north 
of  Peto  about  a  third  of  the  way  to  the  northern  coast. ^ 

A  careful  study  of  these  words  together  with  grammatical  forms 
collected  in  the  same  areas  would  probably  show  slight  dialectical 
differences  in  the  language.^ 

In  order  that  a  comparison  may  be  made  between  these  modem 
vocabularies  and  those  of  early  date,  corresponding  terms  are 
given,  wherever  possible,  from  the  Motul,  the  San  Francisco,  and 
the  Ticul  dictionaries.  These  early  works  probably  date  from  the 
end  of  the  xvi  to  the  end  of  the  xvii  century. 

There  are  comparatively  few  cases  where  words  of  the  three 
early  authorities  differ  entirely  from  those  of  the  four  modem 

^  It  is  well  to  point  out  that  there  is  a  Book  of  Chilam  Balam  from  Tizimin 
and  a  collection  of  documents  in  Maya  from  Sotuta  as  well  as  a  Libro  del 
Judio  from  the  same  locality. 

*  See  note  by  Palma  y  Palma,  Part  I,  p.  14. 
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lists.  It  is  much  more  common  to  find  the  earlier  terms  for  the 
same  word  differ  among  themselves  and  the  later  words  agreeing 
some  with  one  and  some  with  others  of  the  older  lists.  Of  the  later 
vocabularies,  the  words  in  the  Peto,  Tizimin,  and  Valladolid  lists 
are  much  more  frequently  in  agreement  than  the  corresp>onding 
words  from  the  Sotuta  collection. 

In  words  where  there  is  a  possibility  for  single  or  double  vowels, 
the  Peto  collector  is  more  inclined  to  use  the  double  vowels  than 
any  of  the  others.  In  the  Sotuta  and  Ticul  vocabularies,  on  the 
other  hand,  the  single  vowel  occurs  most  frequently.  The  Peto  list, 
for  example,  uses  eight  single  to  seventeen  double  vowels  whfle 
the  Sotuta  uses  fifteen  single  to  six  double  vowels  and  the  Ticul 
eleven  single  to  three  double  vowels.^ 

In  the  Valladolid  and  the  Tizimin  lists  the  use  of  n  in  place  of  m 
is  conmion.  There  is  also  often  a  dififerent  usage  in  the  earlier 
vocabularies  in  this  respect,  the  Motul  and  the  Valladolid  using 
Sinbal,  and  all  the  others  have  the  more  conmion  form,  SimbaL 
In  the  later  lists,  the  Peto,  the  Sotuta,  and  the  Valladolid  use 
hun,  the  Tizimin  alone  using  hum. 

The  use  of  the  fortis  forms  differs  greatly.  In  the  Peto  and 
Sotuta  vocabularies  one  finds  oa,  or  oah,  to  give;  in  all  the  others 
the  form  is  o'a  or  o'ah. 

The  differences  in  many  of  the  verbal  forms  are  due  to  the  fact 
that  in  some  cases  the  verb  is  understood  in  a  transitive  sense  and 
'  in  others  as  an  intransitive. 
'    ;  Disregarding  the  failure  to  recognize  the  proper  form  of  the 

verb,  the  use  of  the  semi-vowels,  w  and  y,  before  vowel  stems, 
and  the  use  of  the  masculine  and  feminine  prefixes,  there  is  a  sur- 
prising agreement  between  the  earlier  and  later  vocabularies.  It 
is  only  fair  to  point  out,  however,  that  the  words  given  in  the 
lists  are  common  every-day  terms  and  one  would  not  expect  to 
find  many  changes  in  these.  Words  for  spring,  summer,  autumn, 
and  winter  are  given  in  the  later  vocabularies  except  the  Tizimin, 
the  author  of  which  notes,  quite  properly,  that  there  are  no  words 
in  Maya  exactly  corresponding  to  these  terms.  The  words  for 
ice  and  snow  are  naturally  not  found  in  the  earlier  lists. 

*  Note  the  discussion  of  the  use  of  the  double  vowel  in  Part  I,  p.  30. 
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Vocabularies  * 

naq»  Pi  8,  V,  s  :  m.    homtan-il,  s.    qo,  m. 

o-qin,  m,  f,  t,     o-qln-al,  z.     o-qn-al,  s.     o-qin-il,  z. 

okan-qln,  p,  v.    sls-qln,  s. 
lah  — ,  z.    tulakal,  all.    tu-sin-il,  m,  f . 
pun,  8.    p'un,  z.    p'um,  p  :  m,  t.    m'-bll-tie,  v. 
qab,  8,  z  :  m,  f,  t.    noh-qab,  p.    o'ik-qab,  p.    o'lt-qab,  v. 
wets,  p,  z.    h-weti,  8,  v.    ibati,  t. 
hul,  8,  V,  z.    hul-eb,  p.    hal-al,  t. 
lti-ha-ha-111,  p.    qini-jraS-le,  v.    no  word,  z. 
baat,  all. 

lob,  8,  V  :  m,  f ,  t.    qas,  p,  s,  z.    ma  patan,  m. 
t§l-bal,  p,  z.    ha-hai-til-bal,  8.    awat-t§i-bal,  v.    yawat- 

peq,  m,  f.    u  qeyah-peq,  m.  f. 
sool,  z.    8ol-tie,  8.    sool-t§e,  p.    patS,  v.   bofi,  f,  t.   boi- 

el-t§e,  f. 

803',  p,  8,  Vy  z  :  t. 

san-hool,  p.    saan-hool,  z.    sam-hol,  t.    kab-noh,  m,  f . 

not§,  8.    noot§,  p,  V,  z.    meS,  m.    meeS,  f,  t.    keb,  m. 

tS'itS»,  8  :  m,  f,  t.    tSUtfi,  v.    tS'Utfi,  p.    tf'UtS',  z. 

bofi,  p,  8,  V,  z  :  f,  t.    eq,  z  :  f.    eeq,  p  :  f. 

qiq,  8  :  m,  f,  t.    qllq,  p,  v,  z. 

yai,  z.    ya-yai,  t.    yai-kab,  m,  f.    yai-kaben,  f.    ya£- 

top'en,  f.    yad-sak-nohen,  v.    ya&-ll-kaan,  z.     sak- 

yaaS,  p. 
kitam,  8,  z.    qas-1-qeqen,  p,  v.    qaA-U-qeqem,  8. 
wlnkil,  p.    winklil,  8,  z.    h-wUdll,  v.    kukut,  m,  f ,  t. 
bak,  all. 

pal,  z.    paal,  m.    §i-pal,  p,  s,  v,  z.    ilbl-pal,  z. 
oem,  p,  8,  V,  z.    tan,  m,  f. 
im,  p,  8,  z.    yim,  v. 

sukiin,  8  :  m,  t.    sukuun,  p,  z  :  f .    nohotS  sukun,  v. 
io'in,  8  :  m,  f,  t.    wloln,  p.    wlo'ln,  p,  z.    h-wl3'in,  v. 
tS'om,  p,  8,  V,  z. 
t§em,  p,  8,  V,  z.    tS'em,  p. 
3ik-bal,p.   ban-kab-klu-bal,  8.   t§'o-ti'op-t&i,  v.   sakati- 

t'an,  z.    t'an-f  an-ah,  z. 
hdll,  p.    noh-t&il,  p.    halati  wlnik,  8,  z.    ]run-3il,  v. 

H-meq-tan,  z.    kuti-kab,  z.    meq-tan-kah,  z. 
t&am-pal,  p,  v.    tfian-t§an-pal,  m,  f,  t.    tfian-fil-pal,  s. 

t§an-tS'u-pal,  s.    mehen-pal,  m,  f . 

*  The  letters  following  the  Maya  words  refer  to  the  various  vocabularies 
where  the  terms  occur:  p,  Peto;  s,  Sotuta;  v,  Valladolid;  z,  Tizimin;  m, 
Motul;  8,  San  Francisco;  and  t,  Ticul.  A  colon  separates  the  older  from  the 
later  authorities. 


abdomen, 
afternoon, 

all, 

arch  (arco), 

arm, 

armadillo, 

arrow, 

autunm, 

axe, 

bad, 

bark  (ladrar), 

bark  (corteza), 

bat, 

bear  (oso), 

beard, 

bird, 

black, 

blood, 

blue. 


boar  (jabali), 

body, 

bone, 

boy, 

breast, 

breasts  of  woman, 

brother,  elder, 

brother,  younger, 

buzzard, 

canoe, 

chatter  (charlar), 

chief, 

child. 
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chile, 

cigarette, 

cold, 

come, 

com, 

coyote, 

cradle  (cuna)^ 


crow  (cuervo)f 
crow  (cacarear)f 


cry  out  (QrUar)f 
dance, 


ik,  p,  z  :  t.    Iq,  8,  V. 

t&anud,  s.    tSNitSMem,  f .    tiuti^em,  t. 

sis,  s  :  t.    sils,  p,  z.    keel,  p,  v  :  m,  f .    keel-en,  t 

tal,  z  :  m,  f.    tal-el,  p,  s  :  m,  f,  t.    u-tal,  v. 

iiim,  s  :  m,  f,  t.    Slim,  p,  v,  z.    Iftiim,  p,  z. 

tt-peqil-qaaS,  p.    h-wayu,  v. 

tas-tie-qan,  p.    qu-pal,  s.    kuti-il  u  o'a-bal  pal-al  tan  tu 

sihil,  v.    qu-tiam-pal,  z. 
ttom,  8.    ti'om,  v,  z.    tiim-toq,  p. 
qo-qoan-kil,  z.    qo-qoan-kil  u-4iim,  t.    tokan-kil  u  kal  a 
lun,  m.    to-tokan-kil  u  kal  u  lum,  f.    to-tok-f  ere,  p, 
8.    t&a-tSak  t'oloan-kil,  z.    awat  u  lun,  m.    awat  a 
lum,  f . 
awat,  all.    ta-tah-awat,  m. 
oqot,  all. 
daughter,  by  father,  &-mehen,  z.    ifi-mehen,  m,  f ,  t.    wi&-mehen,  p,  z.    I- 

t^'upu-ii-mehen,  s.    ts'up4al,  v. 
daughter,  by  mother,  al,  m,  f .    wal,  z.    tSu-pal,  t.    ti^up-lal,  m.    t&'u-fMd,  p. 

ti'up-lal,  f.    &-tSup-wal,  s,  z.    ti^iqm-al,  v. 
qin,  all.    sasil-qln,  8.    sasil,  t 
kimen,  all. 

keh,  V,  z  :  f ,  t.    keeh,  p.    iibil-keh,  s. 
peq,  all. 
uq-ul,  all. 

t§'ah,  V,  z.   t&'ah-al,  p.   ti'ah-al-haa,  m.    tiah-al-haa,  f . 
t'ah-al,   t.     t'ah-al-haa,   m,    f.     funul-haa,    m,   f. 
t§'ab-il,  s. 
ku3-a,  f.    ku>-lia,  p,  z  :  t.    ku>-haa,  s.    patuS-ha,  p. 
§ikin,  p,  V,  z  :  m,  f,  t.    lee  §ikin,  s. 
lum,  s  :  m.    luum,  p,  v,  z  :  f,  t.    kab,  z. 
han-al,  all.    oentah-ba,  z. 
kan-il-ha,  p. 

he,  p,  V,  z  :  f,  t.    hee,  s.    eel,  s,  z. 
its,  s,  z  :  m,  f,  t.    wits,  v.    tuq-nel-itS,  p. 
its,  p,  s,  z  :  m,  f ,  t.    wits,  v.    tan-ltS,  p. 
natS,  s,  z  :  f .    naatS,  p,  v,  z.    natS-il,  z. 
yum,  s,  z  :  m,  f,  t.    llum,  p.    yum-bil,  t.    tata,  v.    tat,  z. 
qu-qum,  all. 
al-qab,  z.    yal-qab,  p,  s,  z.    ts'iUbi-qab,  v.    motS,  z :  m. 

motSHjab,  m.    motS'-qab,  f,  t. 
its'ak,  p,  8,  V,  z. 
qaq,  s,  z  :  m,  f.    qaaq,  p,  v. 
kal,  p,  s,  V,  z  :  m,  t.    oaqin,  f.    yi3,  f.    tS'a,  f. 
sohol-kai,  V. 

lu,  p,  V,  z.    lun,  8.  boS-kai,  p. 
yaS-katS,  s,  v,  z  :  m,  f.    yaaS-katS,  p. 
ok,  all. 


day, 

dead, 

deer, 

dog, 

drink, 

drop  (gotear)f 


duck, 

ear, 

earth  ((ierro), 

eat, 

eel, 

egg, 

eye, 

face, 

far, 

father, 

feather, 

finger. 


finger-nail, 
fire, 

fish  (pez), 
fish  (boho)f 
fish  (bagre)f 

fly, 

foot. 
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forehead, 

forest, 

forget, 

friend. 


frijol, 

fox  (zarra), 
girl, 

give, 

go, 

god, 

gold, 

good, 

goodness, 

goose  (gan8o)f 

gourd, 

grave, 

green, 

groan  (bramar), 

hair, 

hand, 

he, 

head, 

heart, 

herb, 

here, 

hiU, 

horse, 

house, 

house  of  palm, 

husband, 

I, 

ice, 

indian, 
island, 
kettle, 

kiU, 
knife, 
lake, 
large, 


lek,  8,  z  :  m,  f,  t.   lek-t&i,  s.    t&i-4eky  p,  v. 

qai,  m.    qaaS,  p,  s,  v,  z.    pok-t&'e,  m.    t&'en-tie,  m. 

tub-ulf  8  :  m,  t.    tub-dal,  z.    tub-sa,  v.    tub-sah,  p  :  f. 

tub-eiah,  m. 
etool,  p.    etall,  z  :  m,  f,  t.    yukuath  wlnik,  s.    yukuna 

h-wlnlk,  v.    nup-t'an,  m,  f.    htin-pel  u  Uk,  f.    htin- 

p'el  u  Uk,  m. 
buulf  all. 

oti,  p,  8,  V.    tftomac,  z.    tfamak,  m.    t&'amak,  f . 
i-ts'u-pal,  8,  v,  z.    i-ti'iti»u-pal,  z.    t&'up-lal-iMud,  f. 

t&up-lal-paal,  m. 
oa,  p.    oah,  s.    o'a,  m,  f,  t.    o'ah,  p,  z.    uo'a-bal,  v. 

hah,  8. 
bin,  p,  v.    bin-el,  p,  s,  z  :  t.    ben,  m,  f.    ben-el,  m,  f,  t. 
qu,  all.    kiti-kelem-ytim,  s. 
qan-maskab,  p.    qan-qan-taqin,  m,  f,  t. 
U3,  all.    mal-ob,  p,  s,  z.    ttbil,  m,  f ,  t. 
u>-il,  p,  z  :  m,  f .    yuo-ll-ln-puqsiqal,  v.   ttbll  us-il,  f . 
yak-bok,  p. 

qum,  s,  z.    quum,  p,  v  :  m,  f. 
muk-nal,  p,  s,  v,  z  :  t.    muk-sah,  f .    muk-klmen,  f. 
yai,  8.   jtaAf  p.  v,  z  :  m,  f ,  t.   ya-yaft,  m,  f .   yaaill-kaal, 

z.    ("  8€  confunden  d  verde  y  d  (jund  ''  z). 
akan,  all. 

9003,  all.    30D-el,  z. 

qab,  p,  v,  z  :  m,  f,  t.    tan-qab,  s. 

le,  p,  z.    led,  p,  8,  V,  z. 

pel,  p,  s,  V,  z  :  m,  t.    hool,  p,  z  :  m,  f,  t. 

pusiiq,  z.    puksiqal,  all. 

filu,  all. 

wal,  z  :  m.    waye,  p,  v,  z  :  t.    tela,  s,  z. 

puuk,  p,  z  :  f,  t.    wlo,  8.    mul,  z.    muul,  v.    noh-muul, 

V.    qaaS,  p. 
oimln,  all. 

na,  p,  V,  z  :  m,  f,  t.    nah,  s.    otot§,  z  :  m,  f. 
iani-na,  v.    ianil-na,  p,  s,  z.    pasel,  z.    yukil-na,  z. 
It&am,  m,  f.    h-wltSam,  v.    wlt&am,  p,  s,  z. 
ten,  p,  s,  V,  z. 

yeeb,  p.    noh-tat-yeeb,  p.    bat,  s,  v,  z. 
masewal,  p,  v,  z.    H-maya-bil,  z. 
peten,  z.   petem,  s.   oukub-luum,  p.   hay  luum  Iti  ha,  v. 
maskab-kum,  p,  z  :  f .     kum  maskab,  t.     u-kut&il,  v. 

lokansa-ha,  v. 
kim-sah,  p,  s,  z  :  m,  f.    kin-sah,  v. 
qupeb,  p.    &oteb,  p,  s,  z.    tfian-qab-maskab,  v. 
fio-ha,  V.    3'a3',  z.    aqal,  p,  z.    t§i-tian-qanaab,  p. 
noh,  m,  f,  t.    nohotS,  p,  s,  v,  z  :  t. 
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laugh, 
laziness, 

leaf, 

leg, 

lie  (tnenHr)f 

lightning, 

living, 
lizard, 


love  (amar), 
love  (amor), 
man, 

many,. 

meat, 

memory, 

moon, 

morning, 

mosquito, 

mother, 

mouse, 

mouth, 

name, 

near, 

neck, 

night, 

no, 

nose, 

ocean, 

old, 

people, 

pigeon, 

pine, 

pipe, 

plain  (Uano)f 

priest, 

puma, 

rabbit, 
rain  (Uuvia), 


tieh,  V.    tSeeh,  p.  z  :  f,  t.    mnqluk  u  tieeh,  m.    tftek,  a. 
ma-qol,  m.    ma-qol>aly  s.    ma-qoUl,  v,  s  :  f ,  t.    mai- 

qoUli  p. 
le,  p,  V,  z  :  m,  f.    tt-4eh  tie,  t.   leh  ti^e,  s. 
ok,  s  :  f .    muq-ok,  p.    p'ul-ok,  v,  z.    oelek,  z. 
tus,  all. 
lemba,  t.   lemba-kaan,  m,  f.   lemba-tiak,  p,  s.    lembft- 

tiaak,  z. 
ku-ian,  s,  z.    ku-iaan,  p,  v. 
tolok,  p,  z.    l&-meti,  m.    l&-me-met§,  s,  z  :  f .    mereti, 

V.    ii-be-bet§,  s.    &-seluti,  s.    pikimeil,  z.    sihroh,  z. 

15-tulub,  s,  z. 
yakuna,  v.    yakunah,  p,  z  :  m,  f,  t.    yakunah-il,  s. 
yukuna,  v,  z.    yakunah,  p,  s  :  m,  f,  t. 
winlk,  z  :  m,  f ,  t.    bal-kab  wlnik,  m.    ilb,  v,  s.    H-&ib, 

p,  z. 
yab,  8.    yaab,  p,  v,  z  :  m,  f . 
baq,  aU. 

qah-sa,  v.    qah-sah,  p,  z  :  f.    qali-lal,  s,  z  :  m. 
u,  aU. 

samal,  p,  z  :  m,  f.    hao-kab,  v,  z.    hao-kab-qln,  s. 
qaS-ol,  m.    qofi-ol,  p,  s,  v,  z  :  f. 
na,  p,  z.    naa,  m,  t.    nah,  s.    na-il,  z.    mama,  v. 
ts'o,  p,  V,  z  :  m,  f ,  t.    ts'oo,  s. 
t&i,  p,  V,  z  :  m,  f.    tiUl,  8  :  t. 
qaba,  all. 

na3-ti,  p.    nao'-ti,  s,  v,  z.    naq-lik,  z. 
kal,  all. 
aqab,  all. 

ina,  p,  8,  V,  z  :  m.    maa,  f.    matan,  m,  f. 
ni,  p,  V,  z  :  m.    nil,  s  :  f ,  t. 
qab-nab,  s,  v.    qa-naab,  p.  qaq-nab,  m.    qaq-nab-e,  m. 

qaq-naab,  z. 
noh-§lb,  f,  t.    nu-Sib,  p,  s,  v,  z.    lab,  z.    utSben,  z. 
maak,  p,  z.    wlnlk,  s,  v. 
ukum,  s,  z  :  m,  f,  t.   kastran-ukum,  p.   kastUn-ukiim,  z. 

sak-pakal,  z.    ku-kut-klb,  z.    ououl,  z. 
hu-hub,  p. 
hobon-t§e,  v. 

taS-kab,  p,  z.    ta-tafi-luum,  s.    uol-luum,  v. 
ah-qln,  m,  f.    H-qln,  p,  s,  z.    ]run-qln,  v.    ]run-h-qin,  z. 

pl§nal-yum-3il,  s.    ah-meqtan-pi&ui,  z.    Iq-kab,  z. 
koh,  V  :  m,  f.     t§ak-koh,  p.     qan-koh,  z.     balam,  t 

tiak-bolal,  m. 
t'ul,  s,  V  :  m,  f,  t.    f  uul,  p,  z. 

ha,  p.    ka§al-ha,  s,  z.    kaial-haa,  m.    ha-hal,  v.    haa- 
haal,  m.    tiaak,  p,  z. 
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rain  (Uoviznar), 

rain  water, 

rattle-snake, 
reason, 


red, 
river, 

rob, 

run, 

salt, 

sandal  (gitarache) 

scorpion, 

silver, 

sing, 

sister,  elder, 

sister,  younger, 

sit, 

sky, 

sleep, 

small, 

soldier. 


snake, 

snow, 

son,  by  mother, 

son,  by  father, 

speak, 

spring, 

squirrel, 

stand  (pararae), 

star, 

stone, 

strong, 

summer, 

sun, 
tejon, 
temple, 
that, 


tos-ha,  p,  s,  V,  z  :  t.   tos-haa,  f,  m.    to-tos-hEi  p.   tosol- 

ha,  z.    oabal-ha,  f.    oabal-haa,  m. 
tSuluby  z.    tSulub-ha,  z  :  t.     t&akil-luuiy  m.     tSakiqal- 

haa,  f.    kanil-^iaa,  m.    kaanil-liaAy  f. 
oab-kan,  p,  s,  v,  z.    ahau-kan,  z. 
naat,  m,  f.    toh-f  an,  p,  s.    kuSdal,  z  :  m,  f ,  t.    u  nuk- 

t'an,  V. 
tSaky  p,  V,  z  :  m,  f.    t&a-tSak,  p,  z  :  m,  f,  t.    tSu-tftak,  s. 
bekan,  z.    bekan-ha,  p.    hal-ha,  v.    yatS-ha,  z.    yok- 

ha,  f,  t.   yok-kaa,  m. 
okol,  p,  s,  V,  z.    ko3,  m,  f,  t.    paa-koo,  m,  f. 
alkab,  all. 
taab,  all. 

fianab,  p,  z.    fianab-kewel,  p,  s,  v,  z. 
sinan,  s.    slnaan,  p,  v,  z  :  m,  f. 
llahy  s,  z.    ilmah,  (permitir)  m,  f,  t.    pakat,  p,  v. 
sak-maakaby  p.    sak-taqin,  m,  f,  t. 
qai,  all. 

kik,  p,  s,  z  :  f ,  t.    kilk,  m.    nohotS  kik,  v. 
lo'in,  m,  f,  t.    wio'iny  p,  z.    tSup-io'in,  s.    tSuptt-io'in,  v. 
kutaly  p,  s,  V,  z.    iekba,  z. 
kaan,  all. 
wen-el,  all. 
tSl-t&an,  p,  s,  V,  z.    tSan-t&an,  m,  t.    ma-t&an-t&an,  m,  f. 

manob,  m.    mehen,  m,  f.    o'eo',  t. 
qatun,  m,  f,  t.    H-qatun,  z.    qaatun,  v.    qatun-maak,  s. 

bateel,  p.     batel-naal,  p.     H-batel,  z.     boteel,  m. 

H-p'isba,  z.    holkan,  f. 
kan,  V,  z  :  m,  f,  t.    qanal-kan,  s.    quqi-kan,  p,  v.    quqil- 

kan,  s. 
yeeb,  p,  s,  v. 

aly  m,  f,  t.    wal,  p,  z.    iibi-al,  s,  v.    ilbi-bal,  z. 
mehen,  p,  z  :  m,  f,  t.    laq-pal,  v,  z.    ilbi-iS-mehen,  s. 
fan,  s,  V,  z  :  m,  f,  t.    tetan,  p. 

yaS-qin,  m.  itS-yaft-qin,  p.  yaS-t§un-hab,  v.  no  word,  z. 
kuuky  p,  s,  V,  z. 
watal,  all. 
eq,  all. 

tun,  p.    tunltS,  all.    buq-tun,  z. 

t'a,  s.    tftiti,  p,  V,  z.    qaam,  z.   um-qan,  v.   mu-qaan,  z. 
yai-qin,  p.    qin-un-yabll,  t.    qin  tun  yaabll,  m,  f.    qinl- 

qll-kab,  v.    lub-tftak,  p.    no  word,  z. 
qin,  all. 

^b,  p.    §lb,  s.    emutS,  v. 
'   quna,  p,  v,  z  :  m,  f.    qunah,  s.    yototS  qu,  m,  f. 
le  —  e,  z.    lai,  s.    lailo,  z.    ie  letieele,  p.    leti-wale,  v. 

heio,  m. 


i, 


I 


t 
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there, 

they, 

this, 

thought, 

thumb, 

thunder, 

thunder-clap, 

tiger  (H{ire) 

time, 
toad, 
tobacco, 
to-day, 

toe, 

to-morrow, 

tongue, 

tooth, 

tree, 

true, 
turkey, 
turtle, 
valley, 

village, 

walk, 

warble  ^gorjear), 

warm, 

water, 

we, 

who, 

white, 

wife, 

will  (vduntad), 

wind, 

wing, 

winter, 

wolf  (loho), 

woman, 

wood, 


APPENDIX  IV 

te,  f.   telo,  V,  z.  teMO|  t.   flo,  i.   tolo,  p,  s,  s.  lelo,  p. 

—  o,  z. 
leti-ob,  V,  z.    le-ob-ti,  p,  s,  z.    te-ob-tl-ob,  p. 
le,  z.    leUy  z.   le  —  a,  z.    letiela,  p,  8,  ▼. 
tukul,  all. 

na-qab,  p,  v,  z  :  m,  f ,  t.    naa-qab,  a. 
kll-ba,  V.    kll-bal,  p.    amba,  z.    ambah,  a. 
tfiaak,  z.    amba-tSak,  s.    hum-tiaak,  p,  z.    u  pek-tU, 

t.    yakan-tSak,  v. 
balam,  s  :  m.    balam-tSak-eqel,  z.    tftak-mool,  p,  v,  z. 

tSak-eqel,  s,  z. 
qln,  z  :  t.    qin-il,  p,  s,  z.    u-qin-il,  v  :  m,  f. 
mutS,  all.    uo,  p,  s. 
quo,  8,  V,  z  :  f.    quud,  p. 
hele,  f .   be-hele,  z.    be-hela,  z.   be-helae,  z.    be-helak, 

V.    ba-hele,  p,  a. 
al-ok,  z.    yal-oky  p,  a.    tSUrbi-ok,  v.    sau,  m. 
Mmal,  p,  8,  V,  z.    haD-kab,  v  :  m,  f . 
aq,  p,  a,  z  :  m,  f ,  t.    hu-aq,  v. 
ko,  all. 
kul,  z.    kulul-tie,  p.    watal-tie,  a.    wiklil  on  p'el  tie,  v. 

ts'e,  m.    t&e,  t.    tie-el,  f. 
ha,  8.    hah,  v,  z  :  m,  f,  t.    ha4iil,  p,  z.    ha-hMil,  p. 
30,  p,  z.    300,  a.    oun,  a.    alum,  v,  z.    tuft,  z. 
ak,  m,  f,  t.    aak,  p,  8,  v,  z. 
qop,  m,  f,  t.    qoop,  z.    qom,  m,  f,  t.    tfta-qan,  p.    ta> 

luum,  V.    hem-lum,  t. 
kah,  all.    noh-kah,  8.    tan-kah,  p.    t&an-kah,  s.    kah- 

talil,  p.    noh-kab,  p.    ka-kab,  z. 
§imbal,  p,  s,  z  :  f,  t.    iinbal,  v  :  m. 
qai,  z  :  m.    qo-qoHiai,  p.    hum,  m,  awat,  m. 
^ko,  p,  8,  z.    t§okoh,  V.    t&akau,  m,  f . 
ha,  p,  V,  z  :  t.    haa,  a  :  m,  f . 
toon,  p,  a,  V,  z. 
mak,  m,  f.    rnaki^,  t.    ma$,  a,  z.    maa$,  p,  v.    he-mai,  i. 

heken-maaS,  z. 
s^t  P)  a,  V,  z  :  f,  t.    sasak,  p,  z  :  f ,  t. 
watan,  p,  a,  z.    h-waten,  v. 
olah,  p,  a,  z.    u  sihil  tin  puqslqal,  v. 
iq,  all. 
slq,  all. 

ItS-kelU,  p.    qhii-keel,  v.    aq-yebll  (tiempo  de  agttas)^  m, 

f,  t.    no  word,  z. 
kab-koh,  p,  a. 

§-t§'up,  p,  8,  V,  z.    tSup-lal,  f.    tS'up-lal,  m. 
tie,  all. 
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work, 

meya,  vi    meyah, 

,  p,  z.    menyah,  s 

:  m,  f ,  t. 

world, 

yoqol-kab,  z  :  m, 
kaly  m. 

f,  t.    baal-kal),  f 

.    bal-kal,  t.    baal- 

yellow, 

qan,  p,  v,  z  :  m,  f, 

,  t.    qan-qan,  p,  z 

:  m.    qun-qan,  8. 

yes, 

bely  p,  V.    bal,  p. 

la,  8,  z. 

yesterday. 

holhe,  p,  8,  V,  z  :  j 

f,  t.    holohe,  p. 

you  ^plural). 

teei,  p,  8,  z.    tool 

L,  V.    mulanil,  v. 

you, 

teti,  p,  8,  V,  z. 

young. 

tan-kelem,  p,  s,  v, 

»«. 

, 

Numeration  * 

Peto 

Sotuta 

Tizimin            VaUadolid 

1.  him 

hun 

hum 

un 

2.  ka 

ka 

ka 

ka 

3.  oi 

oi 

oi 

oi 

4.  kam 

kan 

kan 

kan 

5.  ho 

ho 

ho 

hok 

6.  wak 

wak 

wak 

wak 

7.  n&uk 

wuk 

wuk 

huk 

8.  waiUUc 

watek 

watek 

waiak 

9.  bolom 

bolon 

bolon 

bolon 

10.  la-hun 

la-hun 

la-hun 

la-hun 

11.  buluk-hun 

buluk 

buluk 

buluk 
un  la-hun 

12.  lah-ka 

lah-ka 

lah-ka 

ka-la-hun 

20.  hun-qaal 

hun-qal 

hun-qal 

un-qal 

30.  la-hun-ka-qaal 

la-hu-ka-qal 

la-hun-ka-qal 

oi-qal> 

40.  ka-qaal 

ka-qal 

ka-qaal 

kan-la-hun 

50.  la-hun-yoi  qaal     la-hu-yo&-qal 

la-hu-yoi-qcud 

la-hun-yoi-qal 

60.  oi-qaal 

o&-qal 

ofi-qal 

un-la-hun-yoi-qal 

70.  la-hun-kan-qaal    la-hu-kan-qal 

la-hun-kan-qaal 

ka-la-hun-yoi-qal 

80.  kan-qaal 

kan-qal 

kan-qaal 

kan-qal 

90.  la-hun-ho-qaal 

la-hu-yo-qal 

la-hun-ho-qaal 

un-kan-la-hun-qal 

100.  ho-qaal 

ho-qal 

ho-qal 

ho-qal 

1000.  plk 

*    hum-plk 

la-hun-o&-baaq 
hum-pik  < 

un-pik 

^  The  numbers  given  here  may  be  compared  with  those  of  Beltran  on 
p.  99-100. 

'  The  author  of  the  Tizimin  list  states  that  anciently  pik  means  8000.  See 
the  statement  regarding  the  present  use  of  the  term  pik  in  Part  I,  p.  103. 

'  Many  of  the  terms  from  this  point  onward  are  obviously  incorrect. 
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